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wr one-seventh of the total area of the 
United States, with one-tenth of its popu- 
lation, with one-fifth of its mineral production 
and only one-thirty-fifth of its output of manu- 
factured goods, the four southwestern states of 
Arkansas, Louisiana, Oklahoma, and Texas have 
a bona fide claim for your attention. Compare 
them, for example, with the ten states east of the 
Mississippi River and north of its intersection 
with the Ohio. The latter cover slightly less 
area but contain five times as many people and 
produce twenty-five times the volume of manu- 
factures. Peter Molyneaux, the able editor of 
The Texas Weekly, points out that in this lack 
of balance between population and factory pro- 
duction lies the motivating purpose of the next 
great migration of industry—which, incidentally, 
is one in which the process industries are to play 
an important part. 

When the average chemical engineer or execu- 
tive refers to the Southwest, his first thought is 
of vast resources, particularly of sulphur and 
salt, petroleum and natural gas, timber reserves 
and valuable mineral deposits. He visualizes the 
industries that have already sprung from the 
fabrication of these raw materials—petroleum 
refineries, sulphuric acid and salt plants, paper 
mills and glass works. But he often fails to 
see the more important element in the whole 


development ; namely, the growing market with- 
in the territory itself. When emphasis is shifted 
from production facilities to consumption require- 
ments, the Southwest begins to assume a new 
significance. 

Before the world-wide depression swept over 
this country two years ago, a very definite decen- 
tralization was just getting under way. Industry 
had begun to recognize the economic wastes in- 
herent in congested manufacturing areas—in the 
duplicated transportation of raw materials and 
finished products. What Harper Leech in “The 
Paradox of Plenty” calls a “new economic 
localism” was developing outside the great urban 
belts to free the rest of the country from the 
needs for the specialized goods and services that 
had always come from the metropolitan centers. 
This urge for industrial self-sufficiency, tempo- 
rarily interrupted, is bound to return and with 
it there will come a new type of development— 
small, efficient units geared to the needs of 
the area. 

It is the earnest hope of the editors that this 
issue of Chem. & Met., which was planned and 
prepared only after an extended survey, will 
point to some of those needs and thereby encour- 
age the chemical engineer to play a more impor- 
tant role in the further development of the great 
Southwest. 
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Industry Must Improve 
Its Administration 


ALLING the other fellow hard names has become 
one of the principal byproducts of the depression. 
Business men blame the bankers, bankers blame the 
Administration, the Administration blames the foreigner 
beyond our shores. So, it is with a feeling of distinct 
relief that we find one of industry’s own administrators 
who scorns to dodge responsibility and admits for indus- 
trial administration some of its shortcomings and its 
failures. James D. Mooney, General Motors vice- 
president, in his address before the recent summer 
session of the A.S.M.E., declared with much truth that 
we have become good production managers, but that 
we have been much less successful as administrators of 
industry. The great American hurry has left us with too 
little time to philosophize about our general scheme of 
things and too little time to plot our general course and 
direction. We can rescue the last possible mill of 
production cost—but what suffice such minute when 
we cannot sell at reasonable cost, nor insure continued 
purchasing power for our employees? At least one of 
the rungs of the ladder out of depression must be better 
understanding of the administration of industry, better 
correlation of the producing and distributing functions. 
Administrators must become as efficient as managers. 
Unless, of course, we are bent on making a series of 
sociological experiments that to the majority of us seem 
highly to be deplored. 


Time to Revive 
The Trade Acceptance 


ROCESS industries, because they deal almost exclu- 

sively with producers’ goods, can use the trade 
acceptance to better advantage than can most other types 
of business. Although not by any means new, this 
negotiable instrument proved its value conclusively in 
the period of credit stringency during and immediately 
after the war. When that condition eased up and money 
became more readily available the use of the trade 
acceptance gradually declined. Now, of course, there 
is a real need for credit on the part of industry and 
again the banks are reluctant to loan any amount of 
money that might seem to endanger their own liquidity. 
By the general use of the trade acceptance, however, a 
manufacturer can carry on his business without direct 
credit from the banks; furthermore, such trade accep- 
tances as he receives in. payment for goods can be sold 
to the banker who can rediscount them with the Federal 
Reserve and thereby provide for a further extension 
of credit to industry. 

The plan has much in its favor and is already em- 
ployed by a number of the rubber companies, pulp and 
paper mills, paint and varnish manufacturers, wholesale 
druggists and manufacturing chemists. On July 7, 
Lammot du Pont announced that the du Pont company 
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and all its subsidiaries would employ trade acceptances 
both in buying and selling goods. Committees of indus- 
trialists are being formed in the eleven Federal Reserve 
districts and will shortly be in a position to advise and 
encourage the proper use of this form of credit. In 
the meanwhile if any manufacturers in the process indus- 
tries desire more complete information about this plan, 
Chem. & Met. will be glad to refer their specific 
inquiries to competent authorities. 


Alkali Prospects 
In the Southwest 


VENTUALLY there will be a large and thriving 
alkali industry in the Southwest—of that we feel 
reasonably certain. But when it will come, where it 
will be located, by whom it will be owned and operated 
are all questions that are difficult to answer at this time. 
One man’s guess is as good as another’s. 

Why are we so certain that the alkali industry must 
move in this direction? First and most important, is 
the existing market, conservatively estimated for the 
four states of Texas, Louisiana, Oklahoma, and Arkansas 
to be 125,000 to 150,000 tons annually of total alkali 
calculated on the basis of 58 per cent soda ash. Perhaps 
50,000 of additional tonnage might come from export 
trade to Central and South America, especially if a 
deepwater site is selected. Second, at present there is 
a disadvantageous freight rate from existing producing 
centers, equivalent in the case of ash to a major part 
of its production cost. Third, a raw material and labor 
situation comparing not unfavorably with that in any 
of the present centers of manufacture. Fourth, the 
spirit of enterprise and self-sufficiency that is encour- 
aging consumption of the products of local industries. 

In the face of these favorable factors, what has 
delayed the development? First, we feel, it has been 
the lack of capital because alkali plants are traditionally 
expensive and must be large to be efficient. Second, 
only recently has there been any real assurance of an 
adequate fuel supply. Third, the market was formerly 
limited to the petroleum refineries since it is only within 
the past few years that the glass, pulp and paper, and 
vegetable oil industries in the Southwest began to assume 
real importance. 

At present the situation in the Southwest reminds us 
of a poker game in which most of the alkali manufac- 
turers are holding cards. The only hand that has so 
far been exposed is that of the Southern Alkali Corpora- 
tion at Corpus Christi. It has several aces in the shape 
of an excellent plant site at deepwater, favorable con- 
tracts for natural gas, and the basis for a larger and 
more diversified chemical industry. But it is also some 
distance from salt and limestone and of course far tc 
the south of the major market. On this score alone 
better locations might be found up the coast at Freeport, 
or Houston, around to Port Arthur or Orange, or in 
Louisiana where the salt domes are thickest. 
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Each of these regions has its advocates who hold 
hands in the game and at this stage it is pretty hard 
to know who is bluffing and who is really going to take 
the pot. For the good of the chemical industry as a 
whole, let’s hope that there is a showdown soon. In our 
humble opinion the Southwest is all set for an important 
chemical development once this major industry gets 
under way. 


Louisiana's Institute 


Of Industrial Research 


y THE INTEREST of furthering the industrial 
development of Louisiana, Prof. Charles E. Coates 
and the officers of the Louisiana State University have 
organized an adjunct to the university known as the 
Institute of Industrial Research. They realize that a 
healthy industrial growth depends upon research and 
development. Also, that while most industries recog- 
nize their problems, they do not have either the equip- 
ment or the trained personnel for their effective investi- 
gation. This condition is particularly prevalent among 
the smaller concerns which cannot afford a research 
laboratory. With the availability of the Institute’s 
exceptional facilities through fellowships and with its 
assistance in the original investigations of problems 
common to groups, which is the other function of the 
plan, the further industrial development of the state 
should be assured. 


The Westward Trend 


In Fertilizer Consumption 


ERTILIZER usage depends upon many factors. 

But the most important is the crop area treated 
and we should not forget that cotton is the principal 
fertilizer using crop of the United States. Hence 
any movement of cotton acreage such as has taken place 
during the past two decades is of large importance to 
the fertilizer industry. Furthermore, this seems to be 
of increasing significance for the future. 

In the early years of this century much less than half 
the cotton acreage lay west of the Mississippi. Today 
well over 60 per cent of all the cotton acreage is in 
the four states of Arkansas, Louisiana, Oklahoma, and 
Texas; in fact more than half of this 60 per cent is 
in Texas alone. One would think, therefore, that this 
area would be the largest user of cotton fertilizer. But 
virgin soil and large-scale extensive, rather than 
intensive, cultivation has changed materially this rela- 
tionship between fertilizer and cotton. Only 12 to 15 
per cent of the fertilizer used on cotton is employed 
in this area, despite the larger acreage. However, 
judging from recent trends this relationship is not likely 
to continue long into the future. During the 5-year 
period 1924 to 1929 fertilizer tonnage used in these four 
States increased by slightly over 50 per cent. In other 
words, of the areas consuming any substantial amount 
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of fertilizer the most rapid growth is occurring in the 


Southwest. It is to be expected, therefore, that the 
great future market for fertilizer to be used on cotton 
will lie in this territory. 

This gives large promise for new development of 
chemical enterprise in that area. Those executives con- 
cerned with the long-time trends of the heavy-chemical 
and fertilizer industries will do well to study carefully 
the prospective need for these materials in the cotton 
regions of the Southwest. Therein may lie one great 
dormant demand that can be stimulated in the next 
decade. 


What About Jobs 
For Recent Graduates? 


ITHIN the past month, a new contingent of engi- 

neering graduates has gone forth to make its mark 
in the industrial world. This year many of them will 
heartily endorse the sentiments of an inquiry just 
received: “Mr. Editor, I would appreciate your advice 
as to how to find a job in chemical engineering lines, 
as I am unemployed at the present time. I am sure it 
would be an immense help to many other young 
graduates.” 

Two particular limitations obstruct the graduate today : 
the personal one, resulting from his restricted experience, 
and the impersonal destiny that makes job-finding so 
generally discouraging at the present time. This leaves 
apparently little recourse, even to the services of good 
advice. 

But, as in favorable times, there is still a method 
which it will always be most salutary to adopt; that is, 
to take a careful inventory of one’s attributes and of 
their possible fields of exploitation. The young graduate 
is fortunate if the latter embraces some desirable services 
for a company, preferably a local one, of whose opera- 
tions he has at least general knowledge. But again a 
careful study from all angles of the subject would be 
essential, although the services might in themselves be 
new, based on some general need—without, of course, 
attempting to revolutionize the whole establishment over- 
night. In the necessary salesmanship of such a plan, 
originality is only less desirable than a conscientious 
adherence to the prospective employer’s viewpoint. 

With even the most effective measures, some men will 
still be unsuccessful in breaking through the barriers of 
the nation’s millions of jobless. But the educated man 
will, even so, be in a comparatively advantageous posi- 
tion. Where continued schooling is not feasible, he has 
the training for self-education in fundamental subjects 
such as economics, banking and writing, which will be 
of incalculable service later. Books are cheap; and if 
they cannot be bought, technical libraries are always 
accessible. In any case, it is a man’s most important 
obligation, in hours of inactivity from job-seeking, to 
drive himself aggressively in the direction of ultimately 
greater attainment. 
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Vast Raw Material Resources 


Await 


Chemical Development 


By W. M. WEIGEL 


Mineral Technologist 
Missouri Pacific Railroad Co., 
St. Louis, Mo. 


Chemist, construction engineer, general 
superintendent of mines and smelter, asso- 
ciate professor of mining and ore dressing 
at Pennsylvania State College (1908-12), 
and mineral technologist of the U. S. 
Bureau of Mines (1921-6) is the succes- 
sion of titles which are duly recorded after 
the author’s name in the last Who's Who 
in Engineering. In the thirty years since 
he received his professional degree from 
the Missouri School of Mines and Metai- 
lurgy, he has been closely identified with 
the mineral industries that produce the 
basic raw materials for chemical engineer- 
ing operations. His writings in technical 
articles, government bulletins, and profes- 
sional monograplis cover nearly every phase 
of mineral production, particularly in the 
great southwestern area in which he has 
recently concentrated his attention. 

—Epiror. 


RKANSAS, Louisiana, Oklahoma and Texas con- 
tain within their borders large resources of prac- 
tically all raw materials of mineral origin and 

many of non-mineral origin that enter into large scale 
chemical manufacturing and processing. Probably no 
other equal area in the United States has a greater diver- 
sity or a greater reserve of raw materials, of first import- 
ance to the chemical engineer. 

According to their importance and use in chemical in- 
dustry, these may be divided into two general groups, as 
follows: 1. Materials of major importance as to volume 
and value, used directly or as derivatives in chemical in- 
dustry. This group includes salt, sulphur, limestone, 
bauxite, coal, petroleum, natural gas, pulp wood, pine for 
naval stores, hardwood, sugar cane, cotton and its prod- 
ucts, cottonseed and linters. 2. Materials of lesser im- 
portance from the standpoint of volume and value, used 
not only as the source of the elements in the finished 
product but as auxiliary materials in processing. This 
group includes silica sand, mercury, potash, lead, zinc, 
barite, fullers earth, gypsum, and iron. 

Practically all of these raw materials are now produced 
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Figs. 1 and 2. Principal chemical raw material 


in commercial quantities in this terri- | 
tory with production backed by such | 
large reserves that there is no fear of | 
their depletion within a reasonable fu- 
ture. Some of them are at present supplying chemical 
plants within the district while others are being shipped 
to plants outside of the boundaries considered. A few 
are undeveloped or are in various stages of development. 


— Measured in terms of present volume the out- 
put of salt is not large as it is only about eight per 
cent of the United States production. The reserves, 
however, are very great. The sources are the salt domes 
of Louisiana and Texas, the salt beds of western Texas 
and Oklahoma and the brines of eastern Oklahoma. 
Fig. 1 shows the location of the present known domes. 
They are divided into two general groups; those in 
northern Louisiana and eastern Texas, known as the 
Coastal Plain domes, and those nearer the gulf as the 
Gulf Coast domes. They consist of salt cores or stocks 
projectitig upward from great depths through the over- 
lying formations. The depth of the top of the salt below 
the surface varies from 15 feet to several thousand feet, 
as calculated by geophysical methods. In section the 
salt stocks are circular to elliptical. The tops are flat to 
convex or dome shaped and the sides in most cases are 
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material resources of the Gulf Southwestern States 


quite steep to vertical. The diameter 
of the salt ranges from one-half to 
over two miles. In most of the domes 
the salt is quite pure, exceeding 99 
per cent sodium chloride. Sometimes 
there is a mixture of anhydrite with 
the salt in the upper portions of the 
dome. In most of the domes the salt 
is capped with limestone, gypsum, or 
anhydrite or all three, ranging in 
thickness from a few feet to a thou- 
sand feet. This cap rock often con- 
tains small amounts of native sulphur 
and in a few cases sulphur in eco- 
nomic quantity as will be described 
later. Oil is often found on the flanks 
ot the dome and sometimes on the 
top of it. 
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not as yet taken place in Okla- 
homa or Texas. Production from 
this source in southern Kansas, 
however, is well known. The 
Permian salt beds in places total to an 
aggregate thickness of 400 ft. and 
constitute an inexhaustible resource. 

In eastern Oklahoma the Texaco 
Salt Products Co. is producing salt by 
the evaporation of natural brines ob- 
tained from wells. Magnesium salts 
and bromine occur in the brine and 
are recovered. Calcium chloride is 
a byproduct of the refining process. 


ULPHUR—Texas, at the present 

time, produces about 99 per cent 
of the sulphur output of the United 
States. The first production of sul- 
phur on the Gulf Coast was from 
Sulphur Dome 5 miles west of Lake 
Charles, in southwestern Louisiana, 
in the early part of the present cen- 
tury. This deposit was exhausted 
several years ago after producing 
nearly 10,000,000 tons. 

Sulphur is found in native form 
filling cavities and crevices in the cap 
rock of some of the salt domes of the 


) Commercial development of the salt domes 
ot the Southwest is the subject of an article by Prof. 
R. A. Steinmayer in this issue of Chem. & Met. 
The reader is also referred to the article by Donald C. 
Barton on “American Salt Dome Problems in the Light 
of Roumanian and German Salt Domes,” in Bul. Amer. 


Assoc. Pet. Geol., Vol. 9, No. 9, p. 1229. 


evelopment of the great Permian salt beds underlying 
so thern Kansas and western Oklahoma and Texas has 
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Gulf Coast group. It is nearly always found in the lime- 
stone capping and but rarely in the anhydrite and gypsum 
although some anhydrite and gypsum is often intermixed 


or interbedded with the limestone. 


The sulphur is in 


all cases recovered by the Frasch process of melting in 
place by means of superheated water pumped into the 
sulphur-bearing formation and raising the molten sulphur 
to the surface with an air lift. While drilling has found 
showings of sulphur in many of the salt domes, very few 
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have been proved to contain economic 
quantities. Sulphur has not been 
found in commercial amounts in any 
of the interior or coastal plain domes. 

The domes containing the largest 
known deposits are south and south- 
west of Houston. They are the 
Boling and Big Hill domes of the 
Texas Gulf Sulphur Co. and the 
Bryan Mound and Hoskins Mound of 
the Freeport Sulphur Co. These are 
now, or have been recently, produc- 
ing. Steinmayer in his salt dome map 
(see page 388) shows the Long Point 
dome northeast of Boling dome as 
carrying sulphur. The Ged or Vinton 
dome west of the old sulphur dome in 
southwestern Louisiana carries sul- 
phur and possibly in commercial 
quantities. The Jefferson Island 
dome, or that part of it under Lake 
Peignor, is reported to contain sul- 
phur. Drilling has been done on it 
the past two years and its develop- 
ment will probably take place eventu- 
ally. The Palangana dome, 60 miles 
west of Corpus Christi, has been a 
producer since 1928. It is operated 
by the Duval Texas Sulphur Co. The location of the 
domes known to contain sulphur are shown in Fig. 1. 

There are rumors of several other domes that may 
contain sulphur in good commercial quantities. It is im- 
possible to prove or disprove these reports, although un- 
doubtedly other domes will be discovered which will 
greatly extend the life of sulphur production from the 
Gulf Coast. 

In 1930 Robert H. Ridgway of the U. S. Bureau of 
Mines estimated Texas sulphur reserves to be in excess 
of 40,000,000 tons. The average annual production of 
the United States, for the ten years 1920 to 1929, was 
about 1,800,000 long tons. At this rate and not allowing 
for new discoveries the reserves will last over 20 years. 

A source uf sulphur for acid making is contained in the 
zinc ores of northeastern Oklahoma. Under normal 
conditions this district produces about 500,000 tons ot 
concentrate per year containing approximately 30 per 
cent sulphur or equivalent to 150,000 tons of sulphur 
per year. If the field lasts twenty years, and some 
authorities give it this life, it adds 3,000,000 tons to the 
reserves of the western gulf states. Sulphuric acid is 
now produced from this source by the National Zinc Co. 
at Bartlesville, Okla. Sulphuric acid is also produced 
from most of the concentrates from this district smelted 
east of the Mississippi River. 


ETROLEUM—tThe development of the petroleum 

industry in the four western gulf states has been so 
rapid and on such a mammoth scale in the past twenty 
years that it has been difficuJt to keep pace with all its 
various ramifications. With the exception of agriculture 
the petroleum industry is by far the most important in 
this area. It is unnecessary to point out the great range 
of possibilities that petroleum and its products offer for 
chemical manufacturing and processing. 
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Fig. 3—Pillars of solid salt support these unique mining operations 
at Avery Island, La., where estimated salt reserves exceed two 


billion tons 


According to Powers (Tech. Pub. No. 377, Amer. 
Inst. Min. & Met. Eng. 1931—p. 24) oil was found in 
Texas near Nacogdoches, in 1838, and in wells drilled 
for water at Corsicana in 1896. This was the only pro- 
ducing field until 1901 when Spindletop, near Beaumont, 
was discovered. Since then the productive areas have 
extended into other parts of Texas, Louisiana, and 
Arkansas. The Oklahoma development was the result 
of the southern extension of the earlier Kansas dis- 
coveries. During the past two or three years the com- 
bined production of Arkansas, Louisiana, Texas and 
Oklahoma has been about 60 per cent of that of the 
United States. 

This great production of oil has resulted in the rapid 
development of refining, particularly in Oklahoma and 
Texas with an increasing market for refinery supplies 
both mechanical and chemical, such as Sulphuric acid, 
caustic soda, lime and refining earths. One product of 
the oil refineries is worthy of particular mention as a 
potential raw material. This is petroleim coke. At 
present it is finding a limited outlet as a fuel and for 
electrode manufacture. It probably offers more impor- 
tant possibilities in applications where carbon having its 
physical properties could be used. 


ATURAL GAS resources and production in this 

area are closely connected with those of petroleum. 
In fact, most of the original discoveries of gas produc- 
ing areas were made when drilling for oil. Reference to 
Fig. 1 will show the very general distribution of the 
gas fields and also, with a few exceptions, their close 
association with oil producing areas. 

In 1930 the four states in the group produced 1,162,806 
million cu.ft. or 60 per cent of the United States out- 
put. Among the states, Texas ranks first, Oklahoma 
second and Louisiana fourth. 


Chemical & Metallurgical Engineering — V 01.39, No.7 


cot 
mil 
; the 
sid 
x 
Lo 
bel 
Wa 
loc 
| tra 
is 
re 
pe 
su 


The two greatest gas reserves of North America are in 
this area; the Amarillo field in the Texas Panhandle and 
the Monroe-Richland field in northern Louisiana. Some 
authorities estimate the life of the Monroe field to be as 
much as 30 years. This is not taking into account the 
possible production from deeper sands which has been 
proved by a few deep wells. The reserves of the 
Amarillo field are much larger. 

The principal use of gas from this area by the process 
industries is as fuel. However, the carbon black industry 
consumes much of the production of gas for other than 
fuel uses. It is also used as a source of hydrogen for the 
hydrogenation of oil at Baton Rouge. Its possibilities for 
chemical use, other than carbon black, are only begin- 
ning to be realized. 


OAL AND LIGNITE. The coal fields of eastern 

Oklahoma and western Arkansas as shown in Fig. 1] 
constitute a substantial fuel reserve of good quality for 
the western gulf states. The grade varies from bitu- 
minous in Oklahoma to semi-anthracite at the eastern 
end in Arkansas. Very considerable development has 
taken place in both states. Workable beds do not of 
course underlie the entire area outlined. 

Another area in north-central Texas contains bitu- 
minous coal in beds from 12 to 42 in. thick and before 
the production of oil and gas in Texas there was a con- 
siderable production of coal from this district. 

Extending from southern Arkansas and northern 
Louisiana, in a southwesterly direction, there is a broad 
belt which is almost entirely underlain with lignite. It 
was and is still being mined for use as fuel at favorable 
locations where the overburden can be stripped and 
transportation is nearby. At one point a bed 12 ft. thick 
is so developed. A typical analysis is as follows: As 
received, moisture 34.54 per cent; volatile matter 29.24 
per cent; fixed carbon 26.69 per cent; ash 10.53 per cent : 
sulphur 1.26 per cent; B.t.u. 7,118. 


It is of small economic importance at present but holds 
enormous possibilities for chemical development in the 
future when and if the oil and gas reserves near deple- 
tion. 


IMESTONE. Limestone suitable for the manufac- 

ture of Portland cement is quite widely distributed 

in the western gulf states. Stone suitable for burning to 

chemical lime, however, is only available in a few areas. 

Fortunately in these particular localities, there are very 

large reserves and hence no danger of exhausting the 
supply. 

On the White River in northern Arkansas a high 
calcium stone is burned to chemical lime and is the source 
of supply of many plants in the territory using chemical 
lime. A typical analysis of the stone is, in percentage, 
as follows: Calcium carbonate 98.73; iron oxide and 
alumina 0.27; silica 0.34; magnesium carbonate 0.45. 
Other areas in northern Arkansas also contain high 
calcium stone. 

In south-central Texas there are extensive beds of high 
calcium stone available along the Balcones Escarpment 
which follows a northeast and southwest line a few miles 
north of San Antonio and Austin. It is burned to chem- 
ical lime near New Braunfels. An analysis of the stone 
is as follows: Calcium carbonate, 99.09; magnesium 
carbonate, 0.40; iron oxide and alumina, 0.12; silica, 0.31 
per cent. 

Eastern Oklahoma contains beds of limestone suitable 
for chemical lime. Some of it is used for glass manu- 
facture. There is a limited supply of high calcium stone 
forming the cap rock of the Winnfield salt dome in 
north-central Louisiana. 

The oyster shell reefs at several points along the Gulf 
Coast constitute an excellent source of calcium carbonate. 
After proper washing they yield a very high grade chem- 
ical lime. Such lime is being produced at a plant near 
Houston where the shells are burned with natural gas in 


Fig. 4—Loading brimstone at one of the Texas mines that produce 99 per cent of the sulphur 
output of the United States 
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a rotary kiln. (See article by Armsby in this issue ; also 
Chem. & Met., March, 1931, pp. 145-7.) 


AUXITE. Beginning just south of Little Rock, 

Ark., with a length of 25 miles southwest and north- 
east and a width of 8 miles is an area which contains the 
largest known deposits of bauxite in North America. 
Production from Arkansas started in 1896. For the five 
vears ending with 1930, production was at the rate of 
about 338,000 long tons per year, or 95 per cent of the 
total for the United States. The proven reserves of ore 
of commercial grade are limited. However, recent geo- 
physical prospecting has indicated that there may be very 
extensive deposits at greater depth formerly unsuspected. 
The present mines are on or near the surface. The 
bauxite shipped contains from 54 to 60 per cent alumina. 
Ores relatively low in silica are classed as metallurgical 
grade and those low in iron as chemical grade. In the 
order of importance the uses are: aluminum, chemicals, 
abrasives, and refractories. 

Space precludes more than a mere listing of such im- 
portant non-mineral resources as cotton and cottonseed. 
pulpwood, sugar cane and naval stores. The general 
outline of the principal areas where these materials occur 
has been shown in Fig. 2. The four western gulf states 
in 1931 produced 54 per cent of the United States cotton 
crop and more than half of this came from Texas. The 
extraction and preliminary processing of cottonseed oil 
is a well established industry in this area. 

Of the materials of the second group, i.e., those of 
lesser importance from a purely chemical manufactur- 
ing standpoint, the following are found in deposits of 
commercial size in this area. 

Silica sand of high purity which is now used for sheet 
glass and is suitable for sodium silicate manufacture, 
occurs in northern Arkansas and eastern Oklahoma. The 
northern Arkansas deposits are in the St. Peter Sand- 
stone. 

Mercury has been produced in the Big Bend country 
of Southern Texas for many years. Recently deposits 
of cinnabar of probable economic importance were dis- 
covered in southwest Arkansas. Production of mercury 


from these ores began on a commercial scale in April, 
1932. 


Potash was discovered some years ago when drilling 
for oil in west-central Texas and southeastern New 
Mexico. Sufficient data are not yet available to estimate 
reserves but they are considered very large by the Gov- 
ernment bureaus and by the private parties undertaking 
the development. Production of sylvite, the chloride, 
began in New Mexico early in 1931 and has increased 
to important amounts. Development is proposed by the 
U. S. Bureau of Mines for west Texas where polyhalite, 
the combined sulphate of potash, lime, and magnesia is 
the principal mineral. 

Lead and zinc, found in northeastern Oklahoma, are 
of particular interest to the chemical industry as a raw 
material for pigments, lead and zinc salts and chemical 
plant equipment. 

Barite occurs in a very large deposit near Magnet Cove 
in central Arkansas. The ore is not high grade but is 
probably susceptible of treatment to improve its quality. 
This deposit constitutes a good reserve for the future. 

Fullers earth is of particular interest because of the 
great amount of oil refining done in this territory. 
Fullers earth for treatment by percolation occurs and is 
produced in finished form by two operators in central- 
eastern Texas near Riverside. Earth of the bentonitic 
type suitable for contacting is produced south and south- 
east of San Antonio. Fullers earth especially suitable 
for vegetable and animal oil treatment occurs near Ben- 
ton in central Arkansas. Deposits of bentonite which 
might be suitable for contacting are also known in this 
locality. 

Gypsum is available in beds covering very large areas 
in western Oklahoma and central western Texas. It is 
developed and used for plaster and structural materials in 
both states. There has been a small production from a 
deposit, probably the capping of a salt dome, in the ex- 
treme southern part of Texas. The reserves of gypsum 
in Oklahoma are estimated by Gould and Shead at 133 
billion tons. (See Chem. & Met., Vol. 35, No. 7, July, 
1927.) 

There are many other raw materials available in this 
territory at present which are of but minor interest to the 
chemical industry, but which in time as varied chemical 
manufacturing develops, will undoubtedly be of dis- 
tinct aid in the building up of the process industries. 


Fig. 5—Bauxite plant of the Republic Mining and Manufacturing Co. at Bauxite, Ark. 
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Chemistry Building of Oklahoma A. & M. College at Stillwater 


EDUCATING CHEMICAL ENGINEERS 
IN THE SOUTHWEST 


By O. M. SMITH 
Head of Chemistry Department, 
Oklahoma A. & M. College, 
Stillwater, Okla. 


ation of including the oldest community and the 

youngest state west of the Mississippi River. 
Territories varying from the agriculturally rich, semi- 
tropical and densely populated to others with severe 
winters, arid and sparcely settled ; communities endowed 
with enormous petroleum resources in contrast to other 
communities barely able to exist in the undeveloped areas. 
Any discussion of chemical education necessarily in- 
volves comparisons between well-established institutions 
adequately financed and those recently organized with 
meager funds. 

In this vast region with its population of 13,000,000 
people, only 14 schools offer courses entitled chemical 
engineering ; of these about 9 have a sufficient number of 
students to really offer work at all comparable to the 
standards of the American Institute of Chemical 
Engineers. 

_ In all schools the department of chemical engineering 
is in the school of engineering, but administered by the 
heal of the department of chemistry from which it at 
one time branched as the need for this specialized train- 
ing became urgent. Thus, most of the departmental 
hea’s obtained their training before the time of modern 
cheinical engineering. - Likewise, the physical plants, 
with the exception of the Universities of Louisiana and 


Te SOUTHWEST presents the anomalous situ- 


“Oklshoma, and the chemical libraries are all incorporated 


under the same roof. 
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The quality of the teaching and the aspirations of the 
students largely depend on the training and personality 
of the teaching staff. Twenty-one teachers devote all or 
part of their time to teaching or research in chemical 


Table I — Average Number of Research Workers Per Year 


Chemical 

Engineering Chemistry 
Rice Institute....... 1.0 12.0 


Obtained from censuses of Graduate Research Students by C. J. West and 
C. Hull, National Research Council for period of 1926-1930) 


Table 2 — Laboratory Facilities for Chemistry and Chemical 
Engineering 


Value of 
Building and Chemical 

Permanent Engineering Faculty 
Equipment Equipment Pay Roll 


U. of Ark. and Ark. A. & M. $300,000 ‘bees $27,980 
U. of La. and La.A.& M... 420,000 
Tulane Univ............. 190,000 (usual) 22,000 
U. of Okla............... 350,000 125,000 34,900 
Okla. A.& M............ 131,000 11,000 38,550 
U. of Texas.............. 910,000 17,800 69,540 
Texas A. & M............ 450,000 25,800 45,279 
Rice Institute............ 650,000 
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engineering, and of these many are nationally known for 
their contributions in different branches. It is evident 
that this group and their coworkers have been diligent 
in increasing the store of new knowledge as shown in 
the number of research projects reported in the National 
Research Council’s census of graduate research students 
(Table 1). The laboratory facilitiessare shown statisti- 
cally in Table 2. 

Texas A. and M. College at College Station is now 
completing a half-million dollar building, to be equipped 
with research and laboratory facilities for 20 graduate 
and 2,250 undergraduate students. In this building will 
be housed the cottonseed oil mill and refinery, petroleum 
and ceramic laboratories. 

The University of Texas at Austin occupies the largest 
structure donated to the use of chemistry in the South- 
west. This four-story building, with 106,000 sq.ft. of 
floor space, has 20 offices and laboratory facilities for 96 
graduate students and 47 chemical engineers; it will ac- 
commodate 1,500 undergraduate students on the normal 
schedule. The outstanding and most complete library in 
the Southwest is located at the University of Texas. 

The University of Arkansas at Fayetteville will start 
construction soon on a $300,000 chemistry and chemical 
engineering building. 


| 


Chemistry building at Texas Technologi- 
cal College, Lubbock, Tex. 


The University of Louisiana at Baton Rouge has in 
its Audubon Building a $200,000 model sugar house of 
semi-works size. This four-story reinforced concrete 
building of 20,000 sq.ft. floor space houses a complete 
sugar mill and all accessories usually found in a beet or 
cane sugar factory. 

The University of Oklahoma at Norman is fortunate 
in having a complete petroleum refining unit in which 
finished commercial petroleum products may be obtained. 
Its tube still and the 96-tube bubble tower are of the 
most modern type and were donated by manufacturers 
of petroleum machinery and control instruments. The 
apparatus has a capacity of 250 barrels a day and is oper- 
ated one day a month by students in petroleum refining. 
The other laboratory days are used to finish processing 
the various products. 

In the other institutions the usual variety in kind and 
amount of standard small-scale equipment is utilized for 
training and experimental work. At Oklahoma A. & M. 
College at Stillwater, in addition to the above, a complete 
ceramic laboratory for commercial testing and experi- 
mental work is available. 


372 


Chemistry building at the Unive 


The American Institute of Chemical Engineering 
establishes the standards for chemical engineering educa- 
tion. Chemical engineering is taught in most of the 
schools by men recently trained at outstanding chemical 
engineering centers. The usual four-year course is cus- 
tomarily given with its basic training culminating in sev- 
eral courses in the principles of chemical engineering. 

Five-year courses are outlined by a few institutions, 
but most administer the work as graduate study ieading 
to the M. S. or Ch. E. degree. In Louisiana the Audubon 
Sugar School is outstanding. Here students may receive 


Table 3 — Degrees Conferred Annually 
(Average for the last three years) 


No. of Bachelor M. S. 
Students Chem. (4 years) or 
Institution 1930 Engr. Chem. Ch. E. Ph. D. 
675 4 9 1 
10 3 9 
U. of Tulane....... 500 5 oa 
10 15 12 
Okla. A. & M. Col... 1,270 5 5 6 
U. of Texas........ 1,815 5 2 
Texas A. & M. Col.. 1,388 28 - 6 7 
Texas Tech........ 500 1 
Rice Institute...... 460 11 sia | 


training in sugar chemistry, engineering, or agriculture, 
the fifth year being largely specialized work. The courses 
and the research problems are usually associated with 
some phase of sugar technology. 

The University of Oklahoma at Norman, located in 
the richest oil field in the nation, offers four-year courses 
in refinery engineering or chemical engineering. In the 
latter years there are taught petroleum refining and 
operation, drilling and development and equipment and 
methods. 

The technology of cotton in its many ramifications 
occupies the attention of the schools of Texas. The 
A. & M. College in central Texas offers several courses 
in cottonseed oil production and refining and many 
courses in textile engineering. The Technological Col- 
lege at Lubbock in the western part of the state originally 
was founded in 1925 as a textile school. 

The yearly returns of the productive efforts of the 21 
chemical engineering teachers in nine institutions are 
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of Louisiana, Baton Rouge 


Petroleum refinery showing 
from the right to the left 
petroleum laboratory, pipe still, 


ve derrick and cooling tower; 
University of Oklahoma, 
Norman 
D. 


Evaporators and vacuum 
pan at the Audubon 
Sugar School of the Uni- 
versity of Louisiana, 
Baton Rouge 
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shown in Table 3. Professional engineering degrees are 
offered by every institution, but few have been awarded. 

The University of Texas is the oldest, first and only 
major institution wherein graduate work leading to the 
degree of Doctor of Philosophy has been pursued. 
Tulane University, Rice Institute and the University of 
Oklahoma are now offering this advanced degree, so 
that the number of doctorates are still few. 


Other Educational Institutions 


Resident teaching is not the only education. At 
Bartlesville, Okla., is the Petroleum Experiment Station 
of the U. S. Bureau of Mines to which the state con- 
tributes $65,000 a year. The staff comprising a dozen 
or more technologists are working on research problems 
relating to drilling, development and production of 
petroleum and natural gas and the manufacture, refining 
and utilization of products obtained from these sub- 


stances. The station has a complete drafting, instru- 
ment, carpenter and machine shop. 

The Institute of Industrial Research of Louisiana 
State University is organized on the same basis as Mellon 
Institute to assist in the acquisition of chemical engineer- 
ing data and the training of engineers for the industries 
of Louisiana. The Bureau of Engineering Research at 
the University of Texas and the Engineering Experi- 
ment Stations of the other state schools all contribute to 
the distribution of knowledge to the chemical engineers 
in the field. 

The aim of each department as expressed by the head 
is to adequately train in basic knowledge and in the spe- 
cial technology sufficient men to meet the needs of the 
particular industries of the community. The future 
growth of these institutions will no doubt be in the direc- 
tion of the utilization of the raw agricultural and mineral 
wealth, and in the processing and synthesized material 
made therefrom. These educational institutions and their 
research departments are today visualizing the time when 
cotton fiber, seed and oil, cellulose, peanuts, sugar, 
petroleum, helium and potash for the world, will be 
manufactured into finished products here. 
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Looking up at Continental's new gasoline 
recovery and stabilization plant at Ponca 
City, Okla. 


Five years ago Chem. & Met. sent the writer to the 
Mid-Continent and the Southwest for a first-hand 
view of the great progress then being made in the oil 
refineries of that area. This Spring he traveled over 
the same territory, visited the same refineries and 
talked to many of the same engineers and chemists. 
He found some striking contrasts — some remarkable 
changes — that are depicted in word and picture 
on this and following pages. 


HEN I last visited the Mid-Continent in 1927, 
W oil industry was just beginning to discover 
the possibilities in the cracking process. Anti- 
knock gasoline was still a novelty for most of the public 
seemed to want the straight-run, water-white (“simon- 
pure”’?) product. There were no octane numbers for 
we talked only vaguely of benzol equivalents. The com- 
pression ratio of the average American automobile was 
around 4.5:1 compared with 6:1 today. Natural gasoline 
was in its heyday with refiners paying a fat premium 
for the privilege of blending it with their motor fuels. 
Butane and propane were “wild” gases and it was deemed 
good riddance to turn them loose to the atmosphere. 
The stabilizer had yet to prove itself. Petroleum coke 
was the bane of every cracking process. Hydrogenation 
of oil meant the manufacture of lard substitutes. As far 
as the petroleum industry was concerned, “reforming” 
was left toc the Anti-saloon League. 
Today the viewpoint of the whole industry has 
changed. Yet, strange to say, the one outstanding char- 
acteristic of the Mid-Continent refiners remains very 
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SOUTHWEST 
Still a Proving Ground for 
PETROLEUM 


World’s largest distillation battery pro 
of these four units has a capacity of 


much the same. They still show the same aggressive 
spirit of enterprise that has come to be associated with 
daring engineering and industrial developments. “Ovf 
with the old and on with the new” is the continuing order 
of the day in Mid-Continent petroleum refining. 

The chief trend I observed in cracking practice has 
been toward larger and better equipment. In 1925 or 
1926 a still that would make 500 bbl. of cracked gasoline 
a day was a big installation. Today a still that will not 
make 1,000 bbl. a day is almost too small to bother with. 
An operating crew can take 3,000 bbl. of cracked gaso- 
line from a still just as easily or more easily than 300 bb. 
And the advantage of lower capital investment per barre! 
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ucing high-grade lubricating oil. 
0000 bbi. of charging stock per day 


Four views in the new 

hydrogenation plant of 

the Standard Oil Co. of 
Louisiana 


Each 


per day is even more important than the savings in opera- 
tion and maintenance. 

Another change is seen in the gradual passing—or at 
least the diminished importance—of the “reaction cham- 
ber,” once regarded as an absolute essential. 

\ :por-phase cracking has come into its own during the 
past few years primarily for two reasons: (1) The pub- 
lic hs demanded gasoline of better anti-detonating quali- 
ties, and (2) the oil industry has learned how to design 
and operate at higher cracking temperatures. Apparently 
the secret is to put in metals that will stand the severe 
service—or build a furnace that will heat the oil properly 
without excessive pressure. Nevertheless reforming is 
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Here hydrogen produced by cracking natural gas is puri- 
fied, compressed to 3,000 Ib., and mixed with hot oil in 
presence of a catalyst to yield high-quality lubricating oils 
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actually being done in the Southwest at 2,000 lb. pump 
discharge pressure, while 2,500 to 3,000 Ib. pressures are 
under consideration. Stainless steel and heat resistant 
alloys are being satisfactorily used in the coils. 

This demand for anti-knock fuel has led to what in the 
Mid-Continent is called the “wild race for octane num- 
bers.” Each refiner tried to outdo his competitor—to 
get a few more octanes into his gasoline—even though 
the motoring public may never really need them. This 
has not only stimulated vapor-phase cracking but has 
made necessary what is now widely known as the “re- 
forming” of straight-run gasoline which might be simply 
defined as the controlled synthesis of a fuel of any de- 
sired properties. In the Mid-Continent refineries, re- 
forming usually refers to the process of taking a straight- 
run distillate, most of which is in the gasoline range 
(say, 300 initial and 420 end point) and heating it 
enough to crack it into fixed gas, a few heavier polymers 
and about 80 to 85 per cent of highly cracked gasoline 
of suitable distillation range and with an octane number 
in the neighborhood of 75 or 80. The process is effec- 
tive but the capital investment is high and when retorm- 
ing is used alone, it proves expensive. However, when 
combined in a still where you can get both low tempera- 
ture cracking for the heavier stock and high temperature 
cracking for the lighter material, the net result is likely 
to be satisfactory and more profitable. 

Combination of skimming and cracking operations is 
also proving advantageous in a number of the newer re- 


Gasoline recovery and pressure dis- 
tillate stabilizing system installed 
by Burrell-Mace in West Tulsa 


fineries. Less capital investment in 
processing equipment, no intermedi- 
ate tankage or investment in inter- 
mediate products and far less operat- 
ing expense are all claimed for the 
combination. Accordingly the modern 
cracking still would seem to be one 
that skims, cracks and reforms in one 
operation, carrying on its cracking 
in two separate coils at high and low 
temperatures. Naturally it would be 
completely equipped with debutan- 
izers, gasoline recovery and _ stabil- 
izing equipment. From the flashing 
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Combined skimming 
and two-phase crack- 


ing still 


(Winkler- 


Koch), in the back- 
ground, having daily 


capacity of 9,000 bbl. 
of North Texas crude. 
Re-run still in fore- 


ground 


A recent Oklahoma 
installation of the 
Elliott vacuum dis- | 


tillation process 


Novel fractionation and exchanger 
equipment in East Texas field 


or skimming end, the refiner can 
withdraw straight-run gasoline, 
naphtha, kerosene and reduced crude 
(for processing into lubricating oils). 
The lighter products can be re- 
formed in the high temperature coil 
and the heavier fractions converted to 
pressure distillates in the other crack- 
ing coil. Single units having ca- 
pacities up to 20,000 bbl. per day 
can be built to operate on Mid- 
Continent crude at a capital invest- 
ment of littke more than $100 per 
barrel of finished cracked gasoline per 
calendar day. This compares with 
cost of $300 to $650 per barrel a ‘ew 
years ago for any one of the princ'pal 
cracking processes. 

These brief remarks would 
be incomplete without mentioning 
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Winkler-Koch vapor-phase cracking 

still and debutanizer under construc- 

tion in Kansas; went into operation 
June 28, 1932 


Latest design of DeFlorez vapor-phase unit 

with new vertical type of furnace used by 

two large refineries at Port Arthur, Texas. 

Lef; to right: control house, heat exchangers, 

weathering drum, gas separator, heater and 
coke drum 
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the methods employed for treating the products of the 
cracking still. Sulphuric acid is still the chief standby, 
for the standard “treat” is one to two pounds of 66 deg. 
acid per barrel of pressure distillate followed by re- 
running. But newer processes are gaining hold. The 
Gray fullers earth towers, first installec at Barnsdall, 
Okla., in 1924, are now widely used. They have 
been made larger in diameter and two or three towers 
placed in series and provided with entrainment catchers 
or bubble towers to remove all entrained polymers. A 
ton of earth will treat from 1,000 to 8,000 or even 
10,000 bbl. of gasoline. The Osterstrom vapor-phase 
process, developed more recently, uses clay at high pres- 
sures and temperature and has the advantage of being 
continuous. The Lachman process, developed in Cali- 
fornia, uses a 50 per cent solu- 
tion of zinc chloride which appears 
to be highly selective in removing 
color and gum-forming compounds. 
The process has not yet been in- 
troduced in the Mid-Continent but 
several installations are planned. 
The brucite process of sweetening 
gasoline now being tried out com- 
mercially at Okmulgee, Okla., is 
described on p. 378 of this issue. 
All in all, I believe the oil indus- 
try of the Southwest is in a stronger 
position than any other large indus- 
try of the country. Proration of 
crude oil production has stabilized 
the raw material situation. Gasoline 
prices have improved, but there has 
been little or no diminution in the 
volume of this business. But, most 
This hot oil pump important, there has been no loss 
operates at El of confidence in new and improved 
Dorado, Kansas,on processes and equipment as the 
ie o_o quickest and surest way back to 
7 more profitable operations. 
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BRUCITE SWEETENING 


FOR OKLAHOMA DISTILLATES 


By F. T. GARDNER 


The University of Tulsa, 
Tulsa, Okla. 


NE of the important chemical processes carried 
O:: by the petroleum refiner is the so-called 

“sweetening” of petroleum distillates. The dis- 
agreeable odor noticeable in many raw distillates is largely 
attributable to the presence of mercaptans. It was long 
thought that mercaptans were removed as such, or that 
oxidation products of mercaptans were removed from 
distillates in the sweetening process. It is now definitely 
established that sweetening in many processes is not due 
to removal of mercaptans, but rather is brought about 
through conversion of mercaptans to organic disulphides. 
A petroleum distillate is defined as sweet when no precipi- 
tate of lead sulphide results from shaking the distillate 
with NaePbO. and S in accordance with the method out- 
lined in Bulletin 323B, U. S. Bureau of Mines. 

It has been shown, by Gardner and Higgins (A.C.S. 
New Orleans meeting, 1932), that alteration of mer- 
captans to disulphides, may be accomplished by means 
of Mg(OH)s, presumably in accordance with the fol- 
lowing reaction: 


SR 
(1) Mg (OH): + RSH = —— + H,0 


SR 
(2) 2 = MgS+Mg(OH):+R-S-S-R 


The MgS deposited on the surface of the Mg(OH)s 
particles causes a gradual decrease in the velocity of 
mercaptan alteration. The surface may be reactivated 
by boiling with water, boiling with dilute NaOH, wash- 
ing with water and drying. 

These reactions occur at the surface of dry Mg(OH)s, 
if sufficient elementary S to complete reaction has been 
dissolved in the distillate. Magnesium hydroxide occurs 
in California, as the mineral brucite, in deposits of con- 
siderable extent described by Seaton (Chem. & Met., 
38, 638, 1931). Where Mg(OH)> is to be used at a 
considerable distance from the mine, it has been found 
more economical to calcine MgCOs;, shipping MgO to 
the refinery, and there hydrating to Mg(OH)s, than to 
ship Mg(OH)». The hydrated, synthetic brucite re- 
sulting has been found to be entirely satisfactory as a 
sweetening medium when ¢ried. 


Plant Practice in Oklahoma 


This paper is primarily concerned with questions of 
plant practice which have been answered, at least in part, 
in installations in Oklahoma refineries. To date the 
equipment employed has not necessarily been that best 
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suited for the job at hand, in that idle material available 
has been converted for use in brucite sweetening. This 
equipment has consisted of the conventional vertical 
cylindrical tanks widely employed in continuous treating 
of distillate with liquid reagents. It is interesting to 
note that, to the best of the writer’s knowledge, no new 
equipment has been employed; plant salvage yards and 
welding shops have furnished all necessary material. 

Brucite, which has been found highly satisfactory for 
use in such treating cylinders, is graded in particle size 
as follows: retained on 10 mesh screen, 35; on 20 mesh 
screen, 52; on 30 mesh screen 9, and on 40 mesh screen, 
3 per cent. 

In hydrating the oxide in the treating cylinder, care 
must be taken to avoid excessive rapidity with subsc- 
quent violent heat effects. This is accomplished by add- 
ing the oxide, by increments over a period of 12-18 
hours, to a treating cylinder standing full of water. 

The treating cylinders are equipped with metallic 
screens (filter press scrap) which are supported on steel 
grids welded to the cylinder wall about 2 ft. from the 
bottom of the cylinder. The oxide is added and hy- 
drated until the cylinder is filled to within 2 ft. of 
the top. 


Preparation of Hydroxide 


On completion of hydration, the excess water is 
drained and the contents of the cylinder are brought 
to a temperature of 212 deg. F. This temperature is 
maintained for several hours, after which a mild air 
blast is introduced to sweep the interstices in the mass 
free of water vapor which otherwise would condense on 
the surface of the particles on subsequent cooling. 

The drying of a column of solid material, im situ, is a 
problem which has not been considered among formal- 
ized chemical engineering processes. The first efforts 
to dry the wet brucite were made employing an air blast. 
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The air was passed through a heating furnace from 
which it was delivered to the top of the bed of wet hy- 
droxide at a temperature of 275 deg. F. After some 
hours of blowing it was found that the center of the 
mass was dry. With further blowing, little further dry- 
ing occurred. The central portion of the mass evidently 
had attained a higher temperature than the material sur- 
rounding it, which had been cooled due to radiation from 
the walls of the cylinder. The center had dried at a more 
rapid rate than the rest of the hydroxide, and as it dried 
offered less resistance to passage of air than the sur- 
rounding material, due to removal of water from the 
interstices. The central portion then constituted a flue 
through which all of the heated air passed. 

The use of closed steam coils combined with the air 
blast was next tried. After several modifications in con- 
struction, a satisfactory apparatus has been developed. 
This consists of a “bundle” of vertical tubes of 1-in. 
pipe set in headers of 4-in. pipe at top and bottom of 
the brucite bed. The tubes are spaced on 6-in. diameters, 
the outermost tubes adjoining the walls of the cylinder. 
The cylinders have been insulated with 2 in. of asbestos 
(recovered still insulation). Steam enters the system 
through the top header, and condensate is bled from the 
bottom header which drains to an efficient steam trap. 
Low-pressure exhaust steam is employed as _ heating 
medium. Uniform drying of the brucite mass is readily 
obtained with such equipment, when combined with a 
brief air blast after complete vaporization of water 
present. 

Preliminary washing with water of distillate to be 
treated has no effect, good or bad, on the sweetening 
process as such. It was found in one installation that 
traces of tarry material were deposited in a needle valve 
in the system. The origin of this tarry material is not 
established. It was found to be effectively removed by 
washing of the distillate with water. Accordingly, a 
water wash tower was installed for preliminary washing 
of the distillate prior to entrance to the treating cylinder. 


Introducing the Free Sulphur 


The requisite dissolved S for sweetening may be intro- 
duced in several ways. The most scientific method con- 
sists in making up a solution of S in distillate to be 
sweetened, of known concentration. This solution would 
then be metered into the main stream of distillate in such 
proportion as to furnish just sufficient S to satisfy the 
mercaptan requisite of the distillate. This S equivalent 
may be determined by simple analytical methods. An 
excess of S may be avoided since an efflux gasoline con- 
taining appreciably dissolved elementary S will be found 
to be corrosive. 

In plant operations a process considerably more sub- 
ject to human variance than that described above has 
been employed. It has consisted in by-passing a portion 
of the main stream through a “sulphur-pot” consisting 
of a section of 8-in. pipe containing 50-60 lb. of lump S. 
Proportioning of S in the main stream is maintained by 
means of a needle valve in the outlet line from the pot. 
The proper proportions are established by trial and error 
methods. If the efflux distillate from the treating 
cylinder is “sour” and non-corrosive to a copper strip, 
more S solution is added to the main stream until a sweet 
non-corrosive distillate results. If the efflux is “sweet” 
bv! corrosive, the S content in the influx distillate is de- 
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creased until a sweet, non-corrosive product is obtained. 
If the treated distillate is both sour and corrosive the 
rate of throughput is decreased until a “sweet” product 
is obtained, after which S content is decreased until a 
sweet, non-corrosive product results. The writer is op- 
posed to such a system of operation on principle, but is 
forced to concede that in the hands of experienced oper- 
ators surprisingly satisfactory control is obtained. 

The distillate, after picking up the required sulphur, 
enters the free space at the bottom of the cylinder and 
passes upward through the brucite. Uniform distribu- 
tion of distillate over the entire cross-sectional area of 
the column is accomplished by means of the bottom com- 
partment. This is a point of extreme importince. If 
the distillate under high velocity is introduced directly 
into a column of brucite through a horizontal intake, 
severe channeling occurs, with the result that most of 
the brucite does not come in contact with the distillate. 
This fact has been amply and unhappily demonstrated. 

Operating Control 

The throughput per operating cycle is controlled by 
several factors, the most important of which are mer- 
captan content of the distillate, nature of the mercaptans, 
and the minimum rate of treatment which the refiner 
believes feasible and economical. As anticipated, it has 
been found that at a given rate the throughput is ap- 
proximately inversely proportional to mercaptan content. 
The selection of the most economical minimum rate is a 
problem in cost accounting involving several items. To 
date, to the writer’s knowledge, an exact cost account is 
not available on a commercial unit so that the minimum 
rate tolerated before shutdown of a unit for regeneration 
of the brucite surface has been established arbitrarily. 

When a unit is to be revivified, distillate is drained 
from the cylinder, water is pumped in, and the water 
is brought to the boiling point by means of the steam 
heating equipment. After some minutes’ boiling the 
water is drained, and a dilute NaOH solution is pumped 
in, and likewise brought to the boiling point. After 
30-45 minutes’ boiling, this solution is drained and the 
brucite is given two water washes. The NaOH solution 
may be employed repeatedly. The wash water is drained, 
and the brucite is dried as previously described. The 
entire regeneration cycle lasts about 18 hours. 

In plant operations two brucite cylinders have been 
employed in series, merely to double throughput before 
revivification. Operating on gasoline requiring 2-3 Ib. 
of S per thousand barrels, an average throughput of 
about 12,000 bbl. has been obtained with two towers, each 
containing 8 tons of brucite, at a minimum rate of 175 
bbl. per hour. A better layout would consist of an extra 
brucite cylinder which could be regenerated and held 
ready to swing into service whenever a sour efflux, indi- 
cating vitiation of a unit, is obtained. 

One question which has been asked repeatedly is: 
“How long will the brucite last?” The answer is not 
known, as yet. The mechanical loss of brucite in treat- 
ing and washing is slight. The material is not highly 
friable, but it is true that the average particle size dimin- 
ishes slowly in service due to attrition, so that the ap- 
parent limit to use of a given charge of brucite will be 
reached when the particle size becomes so small that ex- 
cessive resistance will be offered to flow of distillate 
through a column of brucite. 
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A typical Louisiana plant 
using the channel process 


BLACK 
PRODUCTION 


IN THE MONROE GAS FIELD 


EDITORIAL STAFF ARTICLE 


ORE than three-fourths of the entire world’s 
M output of carbon black was formerly produced 

in the great natural gas fields near Monroe, La. 
Since about 1928, however, the extension of natural gas 
pipe lines has diverted much of this gas to more profit- 
able outlets and with increasing regulation by the con- 
servation authorities of the state, there has been a 
gradual shifting of the carbon black industry to West 
Texas, particularly the Borger area. The primary statis- 
tics of the carbon black industry in 1930 and 1931 
are shown in the accompanying table which was taken 
from the report of G. R. Hopkins of the Petroleum 


Table I. The Carbon Black Industry of the United States, 1930 and 1931 
1930 1931 
Number of producers reporting...................5- 33 26 
Number of 68 58 
ntit »duced (pounds): 
Tex 
379,942. 000 280,907,000 
Produced by 
Channel process (pounds)... ...... 350,254,000 255,322,000 
Other cnn 29,688,000 25,585,000 
Stocks held b soodanet Dec. 31 (pounds).......... 259,245,000 280,010,000 
Sales (pounds) : 
Domestic: 
To rubber companies. 128,572,000 134,315,000 
To paint companies. ....... 11,922,000 6,760,000 
To miscellaneous companies.................+- 7,565,000 5,453,000 
Value (at ta) of carbon black produced: 
| 14,852,000 8.621.000 
Average per pounds (cents)...................05- 3.91 3.07 
Estimated Or tity of nat gas used (M cubic feet).. 266,471,000 195,396,000 
Average yield per M cubic feet (pounds)............ 1.43 1.44 


tIncluding disk, roller, “special,” 
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Economics Division of the United States Bureau of 
Mines, dated May 24, 1932. 

Most of the carbon black plants in the Monroe area 
use the channel process in which the gas is burned in 
a luminous flame in such a way that the carbon is 
deposited as soot upon a slowly moving iron channel, 
from which it is removed by scraping and is then auto- 
matically conveyed to a bagging and compressor plan. 

Procedure in these plants has changed but little since 
they were described by R. O. Neal in Chem. & Met., 
Vol. 23, pp. 729-34, Oct. 13, 1920. The channels vary 
widely in length, width, and arrangement of the chan- 
nels. The most common widths are 7 and 8 in. although 
some are as narrow as 5 in. and others as wide as 10 in. 
In 1924, when there was a total channel footage of 
2,560,053 and a channel area of 1,542,268 sq.ft., the 
Louisiana Department of Conservation estimated that 
the average gas volume per square foot of channel sur- 
face was about 220 cu.ft. The average carbon produc- 
tion per square foot per day was only 0.233 Ib. 

A- thousand cubic feet of natural gas weighs 42 |b. 
of which approximately 314 Ib. is carbon. Yet the aver- 
age recovery in all of the plants in the Monroe area 
from 1916 to 1925 was only 0.921 Ib. per M. cu.ft. of 
gas,—a theoretical efficiency of less than 3 per cent. This 
average has been increased considerably in recent years 
due to improved efficiency in channel process plants and 
to the successful commercial development of the Therm:- 
tomic process for cracking natural gas at a sufficiently 
high temperature to decompose it into carbon and 
hydrogen. A yield of more than 7 ib. per M. cu.ft. of 
gas can be obtained consistently by this process. The 
first plant to use the Thermatomic process was built at 
Sterlington in Ouachita Parish in 1922 and consisted of 
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The Thermatomic Carbon Co. at Sterlington, La., cracks natural gas to yield 
carbon black and hydrogen. Since 1922 this plant has produced more than 
100,000,000 Ib. of carbon and at least 12,000,000,000 cu.ft. of hydrogen 


8 sets of furnaces, coolers and collectors with the neces- 
sary conveying and packing equipment, a small direct- 
current power plant with steam boilers, machine shops, 
warehouse, and office laboratory. During 1924 and 
1925 some changes were made in the cooling and col- 
lecting arrangement to make the operation more flexible 
and to increase the capacity to fit the increased output. 


backwater. 


By the fall of 1925 this original 
plant was turning out 40,000 Ib. 
of carbon per day. Some of the 
resultant gas was being used as 
boiler fuel, the balance being dis- 
carded. During 1926, a second 
plant consisting of eight sets of 
apparatus was constructed and ad- 
ditions made to the power plant, 
laboratory, and warehouse. In the 
1926 plant, all operating valves on 
the apparatus were connected to a 
high pressure, hydraulic operating 
system so that the attendant con- 
trols all valve movements on a unit 
from a central lever station. By 
the end of the year, capacity of 
this new plant was brought up to 
65,000 Ib. of carbon per day and 
it is interesting to note that during 
the famous Mississippi overflow 
in 1927, this plant operated 
straight through the period when 
the Ouachita River level was 


slightly higher than the plant floor, levee bags being used 
for walkways and sewers discharging into the field 


Chem. & Met. is indebted to the plant manager, 
Clark C. Boardman for the following description of the 
process and equipment now being used in the plant of 
the Thermatomic Carbon Co. at Sterlington, La. : 


CRACKING NATURAL GAS FOR CARBON BLACK 


“The Thermatomic process provides 
a method of heating methane to its 
cracking temperature (900 to 1,400 deg. 
C.) and a means of separating the solid 
carbon from the almost double volume 
of hydrogen in the resultant gas. A 
small percentage of the original gas 
passes through the process uncracked. A 
plant unit consists of the following se- 
quence of equipment: First, the furnace 
which resembles the superheater of a 
water-gas machine, being a steel shell— 
14 ft. in diameter and 25 ft. high—with 
a spherical dome and a water gas stack 
lid. The shell is lined with firebrick 
and protected with insulation, and the 
chamber is filled with checker brick to 
store heat. The routine resembles the 
water-gas process, in that heating and 
running periods follow in sequence. 
During a run, the stack lid is closed and 
natural gas admitted into the top of the 
furnace,passing down through the pre- 
viously heated checker brick. The prod- 
ucts leave the bottom of the furnace in 
the form of hydrogen gas, which, since 
it carries about one-half of the disso- 
ciated carbon in suspension, has the 
appearance of black smoke. The other 
half of the dissociated carbon deposits 
upon the surface of the checker brick 
of the furnace. 

‘After five minutes, the natural gas is 


shut off at the top of the furnace, the 
stack lid is opened and a blast of air 
and heating gas admitted to the furnace 
bottom. This stream of gas and air 
ignite immediately upon coming in con- 
tact with the hot brick and the furnace 
is heated for five minutes by the com- 
bustion of the heating gas and the car- 
bon deposited on the brick during the 
previous run. The short cycle of five 
minute run and five minute heat is main- 
tained to minimize variation in brick 
temperature, so that with continuous 
running, the temperature of any in- 
dividual brick is maintained at a very 
high point, with almost imperceptible 
cooling and heating. 

“The products leaving the furnace 
enter a vertical cooling chamber, con- 
taining atomizing water sprays, sup- 
plied through an automatic temperature 
controller. The cooling takes place by 
evaporating the income spray water, so 
that the products leaving the chamber 
have almost doubled in volume with the 
resulting steam. Fortunately, the tem- 
perature need not be lower than the 
dew point, so that the solid carbon is 
still carried in a superheated atmosphere. 
The products leaving the cooler enter 
a conventional type cloth bag dust col- 
lector, which separates the solid carbon 
from the gas and steam, which leave the 
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apparatus having the appearance of a 
white fog. The solid carbon, falling 
out of the filter bags, is removed from 
the collector hoppers by an enclosed 
conveying system, which carries it to 
the screening and packing department 
where it is put in paper bags with stand- 
ard auger-type flour packers. 

“From its inception, the Thermatomic 
Carbon Co, maintained a research staff, 
working with experimental production 
apparatus at Sterlington and rubber 
compounding apparatus at Pittsburgh. 
As a result of this research, plans were 
made during 1928 and 1929 to rebuild 
the original plant to manufacture a new 
form of Thermatomic carbon. This 
new form—called “P-33” to differen- 
tiate it from “Thermax,” the original 
product, has been produced in this plant 
since the fall of 1929. The same type 
of apparatus is used for both products, 
the difference in the physical character- 
istics being obtained by maintaining 
different time of contact in the furnaces. 
Both are used extensively in rubber 
compounds, where the requirement is 
flexibility rather than stiffness. Thermax 
is grey in color with a blue undertone; 
P-33 is a shade of grey halfwav between 
Thermax and jet black. They are 
packed in 30 Ib. bags, which require no 
compressing before shipping.” 
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A. \Woopb CHEMICAL PLANT 
BUILT TO MEET THE COMPETITION 


Or SYNTHETIC PRODUCTS 


OOD DISTILLATION as 

an industry is changing its 

ways and moving South. 
Conditions within the industry have 
gradually brought the realization 
that its logical source of raw mate- 
rial is waste wood from lumbering 
operations and that the practice of 
using merchantable timber for cord- 
wood is economically unsound. The 
development in the last few years, 
of synthetic processes for the pro- 
duction of methanol and acetic acid 
has narrowed the range of conditions 
under which a wood chemical plant 
can operate profitably. Following 
the appearance on the market of 
synthetic products at lower prices 
there has been a determined effort 
on the part of the wood distillers to 
reduce costs to a point where their 


By T. C. ALBIN 


Chemical Engineer 
Forest Products Chemical Co., 
Memphis, Tenn. 


“The Crossett Chemical Co. was founded on the belief 
that a wood distillation plant has a logical place in the 
economic utilization of wood. While the plant at Crossett 
may have certain natural advantages, any plant with an 
adequate supply of wood, that will adopt economical 
processes which have already been worked out and will keep 
its operating methods abreast of the times by a consistent 
research program will not only survive in a.market dominated 
by synthetic products but may face the future confidently.” 


products can compete with the syn- 
thetic materials. The adoption of 
processes for direct recovery of 
acetic acid, from the pyroligneous 
acid produced by destructive distil- 
lation of wood, has solved the prob- 
lem for those plants which are 
properly located with reference to 
raw materials. 

For many years, the wood distil- 
lation industry was confined almost 
entirely to a few northern states, 
principally Michigan, Wisconsin, 
New York, and Pennsylvania. Be- 
cause of depletion of their wood supply several northern 
plants have been shut down and the end is in sight for 
some that are still operating. Lack of an adequate 
reforestation program, frequent fires in cut-over areas 
and slow growth of timber, have diminished the supply 
of raw material and contributed to making that condition 
permanent. 

Although there have been a few charcoal blast fur- 
naces scattered through the southern states since colonial 
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Saw-mill waste and blocks from cull logs make up 
the bulk of the wood charged into the retorts 


times, the recovery of byproducts from the manufacture 
of charcoal was not developed to any great extent be- 
fore the World War. At that time, there was urgent 
need of wood distillation products in larger quantities 
than the industry could supply, and as a war measure. 
the government sponsored the erection of a number o! 
new plants. Practically all of them were built in th 
South, where conditions are more favorable for long 
time operation at large capacity. 
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Eight days after the wood is loaded into the buggies, 
the charcoal is dumped into the tipple and storage 
bin ready for chipping and sacking 


The natural advantages, which led to the location of 
war-time plants in the southern states are of even more 
importance today and have made possible, in spite of 
adverse conditions affecting the industry as a whole, the 
erection and successful operation of a new wood dis- 
tillation plant by the Crossett Chemical Co. at Crossett, 
Arkansas. 

One of the most progressive concerns operating on 
southern hardwoods is the Crossett Lumber Co., which 
owns several hundred thousand acres of timber land, 
with its largest mills at Crossett, and others elsewhere 
in Arkansas and Alabama. A long time ago, the com- 
pany adopted and has consistently followed a compre- 
hensive system for perpetuating itself, by harvesting 
its timber, providing for reforestation of cut-over lands 
and protecting its forests by the erection of observation 
towers for fire control. 

By being affiliated with the Crossett Lumber Co. the 
new plant, is assured of an adequate supply of wood at 
a reasonable cost—the chief factor on which the success 
or failure of a wood distillation plant depends. A survey 
of the wood available at Crossett seemed to justify a 
plant with an initial daily capacity of 80 cords, with 
provisions for future expansion to 200 cords per day. 
Part of the wood supply will probably always be 4 ft. 
cordwood cut in the woods, but as far as possible, the 
plant is intended to run on 9 in. blocks cut from cull logs 
and saw-mill waste. 

There is plenty of mill waste in the form of saw- 
dust, and shavings and ample power plant capacity to 
furnish the chemical operations with electric power and 
with steam, generated at 225 Ib. pressure with 100 
dey. superheat. The Monroe-St. Louis gas line passes 
through Crossett not far from the plant which insures 
a cependable supply of natural gas for retort fuel. 

\Vith the exception of charcoal, the other natural 
products of the plant, methanol and acetic acid, will 
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have to be sold in competition with 
the synthetic products and at prices 
considerably lower than have pre- 
vailed in the past. The plant was 
laid out with these conditions in 
mind and in the design and location 
of equipment, every effort was made 
to insure low cost of production. 

The moisture content of the 
wood carbonized determines to a 
great extent the fuel consumption at 
the retorts and, also, the amount of 
steam required for recovery of the 
chemical products. Ample yard 
room has been provided to allow air 
drying of a certain amount of wood, 
which will be carried in stock to 
smooth out variations, seasonal and 
otherwise, in the supply. In order 
to use wood direct from the mill and 
eliminate the necessity of carrying 
an eight or ten months stock on 
hand for air-drying, the moisture is 
controlled by pre-drying with waste 
heat from the retorts, supplemented 
by burning tar in a direct air heater. 

Whatever its source, the wood is. 
loaded into buggies, each holding 24 
cords. The 4 ft. cordwood is loaded 
by hand labor and the mill waste, cut 
into 9 in. blocks, is discharged 
directly into the buggies from a con- 
veyor. 

Four buggies, or ten cords of 
wood, make up a retort charge. 
Each charge stays in the pre-dryer 
48 hr. and in the retort 24 hr. 
During that 24-hr. period the retorts 
are gradually heated to a temperature of 425 deg. 
C. to 450 deg. C. and the volatile products from. 
decomposition of the wood are led into water-cooled 
condensers. The condensible products appear as a 
brownish, tarry, liquid from which all of the products 
except charcoal are recovered by distillation. The 
residue remaining in the buggies is charcoal. 

Properly to condition the charcoal, the buggies are 
drawn from the retort into closed coolers, of which 
there are two for each retort, and in which they remain 
for 48 hr. The charcoal is next allowed to stand under 
a cooling shed for 48 hr. and there it is dumped into 
bins where it stays for another 48 hr. before being 
bagged for shipment. Altogether, it is eight days from 
the time a buggy is loaded before it is empty, ready for 
loading again, and nine days before the charcoal can 
be shipped. 

There is one pre-dryer with a double track for each, 
pair of retorts. These are built of hollow tile set in 
concrete and are arranged for down-draft. The hot 
gases enter at the end nearest the retorts and are dis- 
charged through a horizontal flue between the rails on 
which the buggies stand. Equally spaced dampers in 
the top of the flue are used, as in the retorts, to direct 
the flow of the gases. 

The gas and vapors released from the wood during 
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Complete flowsheet of byproduct recovery and refining processes used by the Crossett Chemical Co. 


carbonization are led to water-cooled copper condensers, 
of which there are two for each retort. The condensate 
is pyroligneous acid, which flows out through a hy- 
draulic seal into a “liquor main,” that leads to a collect- 
ing tank, and from there it is sent to the still house 
by an automatic float-controlled pump. 

The method of handling the non-condensible gas from 
the retorts is also something of a departure from usual 
practice. Ordinarily the gas is piped from the con- 
densers into the firebox of the retort that produces it. 
The hottest retort produces the most gas and thus it 
has to be burned when it is needed the least. At 
Crossett, it is piped to a copper collecting main over the 
retorts and is forced by a fan through a scrubber and 
into a distributing main from which connections are 
made to all the gas burners. 

Previous attempts to collect, scrub, and distribute the 
non-condensible gas have resulted in occasional explo- 
sions that broke retort doors and proved unsatisfactory 
in other ways. At Crossett, the collecting main is held 
at atmospheric pressure, within plus or minus ¢ in. of 
water, by an automatically controlled damper in the dis- 
charge of the scrubber. A _ seal-tank, with a vent 
through the roof of the building, is connected to 
both the collecting and the distributing mains so that 
if the pressure builds up in either main, the excess gas 
is discharged outside of the building. Connections are 
provided so that the fan, scrubber, or burners may be 
by-passed. With this arrangement, the non-condensible 
gas may be burned as needed, burners may be regulated 
to any degree or shut off entirely without disturbing the 
system. 

The gas scrubber is 4 ft. in diameter by 25 ft. high, 
filled with grids made up of 4x4 in. slats, spaced 4 in. 
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apart. Water is used as the scrubbing medium and after 
passing through the scrubber it feeds directly to an ex- 
hausting column, which removes and concentrates the 
recovered alcohol to about 15 per cent Tralles. This 
weak alcohol is added to the main body of the pyroligne- 
ous acid. Besides giving a cleaner gas, which prevents 
fouling the burners, the scrubbing operation increases 
the yield of crude methanol appepaminatety one gallon 
per cord. 

The temperature of each retort is ented at ten 
minute intervals. With very little experience, the 
operators learn to control the firing from indications 
given by the pyrometer chart. For convenience in 
operating, the pyrometer, scrubber, gas fan, gas con- 
trols, and liquor pumps are installed in one bay which 
will eventually be the center of the retort building when 
the capacity is increased to 200 cords per day. 

The buggies containing the charcoal are pulled out 
of the retorts, through the coolers, to the cooling sheds 
and moved to the dumping track by an electric transfer 
car which will carry four buggies, or one charge, at a 
time. After leaving the cooling sheds, the buggies move 
in a straight line toward the wood yard over an in- 
clined track which goes through a tipple on the second 
floor of the dumping shed. The tipple is a cylindrical 
cage mounted on rollers so that it can be rotated 180 
deg. by an air cylinder and thus dump the charcoal to 
a feeder conveyor beneath. This feeder-conveyor is 4 
wide, slow moving belt which discharges the charcoal 
at a uniform rate on an inclined belt leading to the top 
of the charcoal bins. Here the fine charcoal or “braize” 
is screened out by a perforated metal plate and falls into 
a bin from which it is sacked and stored a minimum of 
21 days before shipment. The lump charcoal discharges 
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The Suida process, used for the direct recovery of 

acetic acid at Crossett yields a product of high 

concentration and purity. Byproduct recovery equip- 
ment shown above 


on a distributing conveyor over the storage bins which 
are filled in rotation and allowed to stand 48 hr. before 
sacking. 

The bottom of the charcoal bin slopes toward a 
narrow sacking table that is provided with a series of 
spouts to which the paper bags are attached and filled 
for shipment. The bags are closed by a stapling ma- 
chine and piled on hand trucks. The floor of the sacking 
room is flush with the deck of a box car so the trucks 
may be wheeled into the car for convenient loading. 

'n the past, the chemical products from a wood dis- 
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tillation plant have usually been crude wood alcohol, 
acetate of lime and in a few cases hardwood oils and 
pitch. Neither of the principal products, alcohol and 
acetate, could be considered as finished commodities. 
The crude alcohol was shipped to a refinery and after 
proper treatment separated into three fractions known 
to the trade as Methyl Acetone, C. P. Methanol and 
Allyl Alcohol; or with partial refining, it could be sold 
as denaturing grade methanol. The acetate of lime, 
which carries about 60 per cent of acetic acid by weight, 
went to the acid manufacturer, who distilled it with 
sulphuric acid. The crude acid from this operation tests 
about 80 per cent acetic, and must be further refined 
into a number of grades before it can be marketed. 
Obviously, the final cost of the products, under such a 
system must be considerably higher than if the refining 
operations were carried out at the parent plant. 

The ordinary process for recovering acetic acid is 
especially inefficient. Starting with the pyroligneous 


e acid which contains 6 to 8 per cent of acetic, the wood 


distiller buys lime to convert it into calcium acetate, 
which is recovered by evaporating the dilute solution and 
drying the residue. Then the acid manufacturer must 
buy sulphuric acid to combine with the lime and liberate 
the acetic acid. A number of processes have been 
proposed within the last few years for separating the 
acetic acid in a concentrated form, directly from the 
pyroligneous liquor. Some of them have not been 
applied on a commercial scale, others seem best adapted 
to the relatively pure ,dilute acid that is a byproduct of 
cellulose acetate manufacture. 

The Suida process, first installed in this country by 
the Forest Products Chemical Co., Memphis, Tennessee, 
has been in successful operation for about three years. 
(See article by N. W. Krase, Chem. & Met., November, 
1929.) It his certain inherent advantages which make 
it particularly suitable for use in connection with a wood 
distillation plant. Besides being a continuous process, 
giving a product of high concentration and purity with 
a small number of separate operations and with low 
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steam consumption, it uses as its extraction agent an 
oil distilled from the hardwood tar thus making the 
plant entirely self-contained. 

The distillation building at Crossett is laid out to 
handle the pyroligneous acid from 160 cords of wood 
per day and the equipment for 80 cords has been in- 
stalled. Space has been left to add one bay at each 
end of the building which will make room for additional 
equipment to bring the total capacity to 200 cords 
per day. 

The chief products are methanol and acetic acid, 
although the preparation of oils and pitch is a necessary 
part of the process. Methanol is separated from other 
products by simple rectification while acetic acid is 
recovered by a somewhat modified 
Suida process. Hardwood pitch and 
oils are produced by vacuum distilla- 
tion of the tar. The accompanying 
flow diagram shows the sequence of 
operations and indicates the relation 
of various units of equipment to each 
other. 

The pyroligneous acid or “raw 
liquor” from the retorts is first al- 
lowed to settle, then tar is drawn off 
and steam distilled in a copper still. 
The distillate, containing alcohol and 
acid, is returned to the raw liquor 
storage tanks. The residue of dehy- 
drated tar is distilled under vacuum, 
giving as distillate, oil with a boiling 
range from about 150 deg. to 340 
deg. C. of which the higher boiling 
fractions are used in the Suida proc- 
ess, leaving as residue hardwood pitch 
which may be produced with any pre- 
determined flow point up to 100 
deg. C. 

The raw liquor, free from settled tar, is fed by a 
metering pump into a copper primary still, and is 
vaporized from there into the scrubbing unit. The 
heavy fraction of wood oil is fed by another metering 
pump into the top of the upper column of the scrubbing 
unit, flowing countercurrent to the vapors from which 
it absorbs the acetic acid. The distillate from the top 
of the column is practically free from acid but contains 
the alcohol, water and some of the oils present in the 
raw liquor. The acid-oil mixture from the upper 
column is dehydrated by passing over Steam coils in the 
lower column and is fed directly into the lower part 
of the vacuum unit, where the acid is flashed off and 
rectified in the upper vacuum column. The product carry- 
ing 90 to 92 per cent acetic acid by weight, is drawn 
from the column through a sight glass into aluminum 
receivers also under vacuum, and from them it is trans- 
ferred to an aluminum storage tank, ready for shipment. 
Coils in the lower vacuum column remove the last traces 
of acid from the scrubbing oil which is drawn out 
through a cooler and returned to the oil feed tank. 
Evaporation of the pyroligneous acid leaves a residue 
of soluble tar in the primary stills which is used as fuel 
after being steam-distilled to recover the acetic acid it 
contains. 

The weak alcohol from the top of the scrubbing 
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column is rectified to about 90 per cent Tralles in the 
usual type of continuous still and it is then refined by 
chemical treatment and redistillation. 

It is very important in the Suida process to be able 
to feed liquor and oil to the apparatus in definite pro- 
portions and at a uniform rate. Special pumping units 
were designed for this service, each unit having two 
cylinders, one for liquor and the other for oil. The 
driving mechanism consists of a 1,200 r.p.m. 14 hp. 
motor connected to a worm gear speed reducer, having 
a gear ratio of 60 to 1. On each end of the low speed 
shaft of the reducing gear, is a crank disk with a crank 
pin held between guides and adjustable as to distance 
from the center of the disk. Reciprocating motion is 


} 


Condensers for the evaporators in which the dehydrated 
tar is distilled under vacuum to yield special tar oils 


and pitch 


transmitted to the pump pistons by a connecting rod and 
walking beam. Control of the amount of feed, as well 
as the proportion of oil to liquor, is a matter of setting 
the movable crank pin in the proper position as shown 
by a graduated scale on the face of the disk. 

Stripped oil from the base of the vacuum column is 
returned to the feed tank by a motor-driven, open- 
impeller centrifugal pump. This method of discharging 
liquids from vacuum apparatus is so much more satis- 
factory than using a reciprocating pump, that it deserves 
wider application. The accompanying sketch shows the 
general arrangement of the pump and piping as in- 
stalled at Crossett. 

The concentrated acetic acid from the vacuum 
columns flows by gravity through a tail box into re- 
ceivers, all of which are under vacuum. When a re- 
ceiver is filled, the vacuum is released and sufficient aif 
pressure is applied to discharge the acid into the ship- 
ping tank which is located high enough to permit 
gravity-flow into a standard tankcar. 

A motor-driven centrifugal pump feeds the weak 
alcohol through the reflux condenser and into the alcohol 
column but a by-pass around the pump permits feeding 
by gravity in case of pump trouble. The crude alcohol 
flows by gravity from the final condenser through a tail 
box into the shipping tanks, from which it may be loaded 
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into tank cars by compressed air. All alcohol tanks are 
vented to a scrubber to avoid loss from evaporation and 
from releasing air used in loading. 

Shutting down a continuous process is always ex- 
pensive and if due to a breakdown, nearly always results 
in an actual loss of product that can never be recovered. 
On that account, good yields and low operating cost de- 
pend on having apparatus designed for easy access to 
all parts and built of proper materials to withstand the 
usual working conditions. 

Aluminum piping, valves, receivers and storage tanks 
are used for handling the concentrated acid. All liquor 
piping is made up of flanged copper tubing with flanged 
bronze valves and all pump parts that come in contact 


Aluminum receiving vessels into which the 90 per cent 
acetic acid is drawn from the vacuum columns. From 
them it is transferred to aluminum storage tanks 


with the liquor are made of phosphor bronze containing 
95 per cent copper. The motor-driven centrifugal pumps 
are all of the same size and the parts are interchangeable 
with removable mounting blocks on the bed plates to 
permit installation of larger motors when increased 
capacity of the plant makes it necessary. 

All distilling columns are of the plate-and-bubble-cap 
type with the plates bolted between flanged sections, 
and with the exception of external flanges, are con- 
structed of copper and bronze. The bubble caps, of 
cast bronze, have tangential slots. The efficiency of this 
type is indicated by the fact that a 20-plate scrubbing 
column can be used where the European plants are using 
a 60-plate column, with a corresponding increase in cost 
of construction. Test cocks and thermometer wells are 
provided in all column sections for taking samples of the 
liquid and vapor from each plate. With few exceptions 
each section is fitted with one or more hand-holes so the 
plates and boiling caps may be easily inspected. The 
primary stills are all of heavy copper; the vacuum pitch 
still is of cast iron; and all of them are fitted with copper 
steam coils. 

The condensers used are of the tubular type. Those 
on the primary stills, pitch still and scrubbing columns 
con iense the vapors inside the tubes, the cooling water 
Circulating around the outside. Alcohol and vacuum 
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column condensers are of a multipass type with water 
circulating through the tubes while the vapors are con- 
densed by contact with the outside. This type is the 
more efficient of the two on account of the high velocity 
of the cooling water, which results in a higher rate of 
heat transfer per square foot of cooling surface. For 
a given capacity, the multipass type costs less to build 
but cannot be used on vapors that leave a deposit on 
the tubes. 

The water inlets on all condensers are cross-connected 
to the overflow lines to provide for easy cleaning and 
maintenance. 

The wood distillation industry, at various times in 
the past, has been declared “too dead to bury.” It is 
recognized that the industry must 
market its products at a lower price 
level than ever before but develop- 
ments in the last few years have made 
for greatly lowered operating costs. 
Combining the processes necessary to 
turn out completely finished products 
at the point of origin will lead to 
further economies and bring costs as 
low if not lower than the synthetic 
products. While the treatment neces- 
sary to keep the patient in good health 
may be in the nature of a major oper- 
ation, there is every reason to believe 
he will survive unless allowed to die 
from neglect. 

An alcohol refinery will be put in 
at Crossett in the near future. The 
initial installation will be for the pro- 
duction of denaturing grade but the 
columns will be so arranged that they 
may be converted into a four-column 
refining unit for production of C. P. 
methanol. 

Crude acetic acid is-suitable for quite a number of 
uses but it is the intention to refine the product at 
Crossett into glacial acetic and other grades which have 
a wider use and bring better prices. Space has been 
provided in the present still-house for the necessary 
equipment. 

Development work looking toward new uses for 
charcoal has already been started. The small charcoal 
or “breeze’’ is usually sold to a grinding plant where it 
is graded and marketed. Installation of grinding equip- 
ment at Crossett is a logical step and it may possibly be 
combined with a briquetting plant. The location of 
Crossett with reference to the Texas sulphur deposits, 
suggests the manufacture of carbon bisulphide as another 
outlet for charcoal. 

Another important line of research often neglected, 
is directed toward improving plant operations. In the 
short time since the plant started, a method of preparing 
better oil for the Suida process has been worked out 
which has reduced the oil consumption by nearly 50 
per cent and at the same time has given better recovery 
of acid from the raw liquor. The pitch produced by 
the same operation, is of decidedly better quality. The 
opportunities for reducing costs, increasing operating 
efficiency and improving the products by work of this 
nature, are almost endless. 
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SALT DOMES OF 


LOUISIANA 
AND TEXAS 


By R. A. STEINMAYER 


Professor of Geology 
Tulane University 
New Orleans, La. 


tinent. These unique salt masses are now found 

lying within the coastal plain of the Gulf of 
Mexico. One group of domes is situated in the 
Louisiana-Texas province and the other in the isthmus 
of Tehuantepec, Mexico. The more extensive Louisiana- 
Texas province may be subdivided into two sub-provinces 
—the one including the coastal group of domes that 
fringe the Gulf of Mexico, extending inland a distance 
of 70 miles from just east of the Mississippi River 
to a short distance below the Rio Grande. The other, 
the interior group, on or near the flanks of the Sabine 
Uplift in Louisiana and Texas and separated from the 
former by a narrow strip apparently containing no salt 
domes. We have every reason to believe that the present 
limits of the Louisiana-Texas province have been only 
apparently defined, and it is more than possible that the 
area may be extended landward as well as out into 
the Gulf of Mexico. 

An American salt dome structure consists essentially 
of the salt core, cap-rock, and the adjacent or over- 
lying country rock. The salt core is a subcircular or 
elliptical plug composed principally of the mineral halite, 
NaCl, which may be 99.4 per cent pure, although streaks 
of anhydrite occur often in it as impurities; the cap 
rock, although absent on some of the domes, is from 
a few feet to several hundred feet thick and consists 


Si: domes are known to occur only on our con- 
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mentary rocks. 
subcircular or elliptical in plan, a mile or more in diam- | 
eter and of undetermined thickness. | 
such as Avery Island, Louisiana, the top of the salt 
occurs above the general plane of the earth’s surface, 
while recent coastal seismic investigations, on the other 
hand, have revealed others, the tops of which lie buried 
below more than 7,000 ft. of sédiments of many differ- 
ent kinds. 
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Louisiana and Texas coastal and interior salt dome areas 


of various minerals or combination of minerals such as, 
limestone, gypsum, anhydrite, sulphur, galena, sphalerite 
and petroleum, and the overlying and abutting sedi- 


Usually these structural masses are 


In some instances, 


It is self-evident that the closer the salt cores approach 


the earth’s surface the more pronounced will be their 
topographic expression. 
Louisiana, for example, the salt cores have bowed up 
the overlying beds of sediments into distinct topographic 
mounds a hundred or more feet in height above the 
surrounding terrain, thereby forming distinct natural 
landmarks in the otherwise flat, featureless swampy 
relief. At other places their presence may be reflected 
at the surface by lakes filling depressed rimmed areas. 
In the majority of cases, however, and this is especially 
true of the deep domes, there is no topographic expres- 
sion whatsoever to indicate their underlying existence 
in an area. 


At the “Five Islands” of 


The year 1923 marks an important epoch in the history 
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of geological exploitations and development of Amer- 
Prior to that time there were known 
to be 40 domes, the existence of the majority of which 
was determined principally by surface criteria such as 
dome reliefs, petroleum seeps, gas seeps, saline springs, 


; ican salt domes. 


Oil and sulphur are often associated with salt 


(Corrected to Dee. 15, 1931) 


joy and probably more sorrow to the 
people of the world than the com- 
bined discoveries of all the gold and 
diamond deposits. 

Potentially, at least, every salt 
dome may be looked upon as an oil 
possibility. ~ Nevertheless, millions 
have already been spent and many 
more millions of dollars must be 
added in the future to test out thor- 
oughly the petroleum possibilities of 
the domes. To date, the interior 
group, as a unit, is apparently barren 
of commercial accumulations of oil. 
lhis also applies to some of the coastal 
domes. On the other hand, there now 
exist at least 62 oil productive domes 
in the Louisiana-Texas province, with 
a gross production during the year 
1930 of over 51,000,000 bbl. of oil, 
with still many untested prospects. 

Between 1901 and 1930 Spindle 
Top, Texas, produced 107,679,000 
bbl. of oil (Oi Weekly, Oct. 3, 
1930), and is still producing—there 
being a larger output during the last 
six years than during the previous 
twenty. Spindle Top is a circular 
mound rising 65 ft. above the other- 
wise level monotony of the Gulf 
coastal plain. The top of the salt plug 
is at a depth of 1,100 ft. 

Reduction of some of the gypsum 
or anhydrite of the cap rock has ap- 
parently given rise to hydrogen sul- 
phide, and the dissociation of this and 
perhaps also of the hydrogen sulphide 
from greater depth and from other 


sources has developed in some instances extensive 
deposits of sulphur. 

At the present time there are at least five domes yield- 
ing commercial quantities of sulphur in Texas and one 
that produced sulphur in Louisiana. Jefferson Island, 


paraffin dirt, radial drainage, and unusual soils. Since Louisiana, is now being exploited for commercial sul- 


then the application of geochemistry and geophysics 
has revolutionized geological exploitation into the here- 
tofore unknown and impenetrable depths of the earth’s 
crust. There are five principal methods used in geo- 
physical exploration for dome structure; namely, mag- 
electromagnetic, gravitative, and the 


netic, electrical, 
- seismic method. 


It has been estimated that there are 2,000,000,000 


phur deposits. 


Many other salt domes in both states 
could be listed as probable sulphur-producing domes. 
The writer desires to emphasize at this point that his 
statistics and estimates are reliable as far as existing 
records go, but the reader should not form the opinion 
that all the salt is recoverable, neither should he assume 


that all the domes yield oil at the present time. Fur- 


thermore, only a few domes are now yielding commercial 


tons of salt underlying Avery Island alone. The quantities of sulphur. Nevertheless, the fact remains 


| Louisiana production for the year 1927 was 600,000 tons. 
| With both prodigious saline bearing beds theoretically 
enveloping the entire earth and the American salt domes 


almost inexhaustible, a supply sufficient for the needs of tries. 


man for millenniums to come, surely there must be some 
greater propelling force, something much more romantic 
to man than the salt itself to spur him to gamble his 
very all-self, fortune, and friends, in the quest of new 
Sait dome discoveries. 
be worth its salt without an allusion to the black magic 
associated with it,—oil, the lure of which, during its 
short economic life, has caused greater anticipation of 


that potentially the salt domes of Louisiana have within 
them an almost inexhaustible supply of the basic min- 
erals used so extensively in the chemical and allied indus- 
Moreover, at the present time, with the exception 
of oil, very few of these have been exploited, investi- 
gated, or utilized by the industries. The future value 
of the salt domes, however, is not alone dependent upon 
their existence, but upon how and for what benefits 


A salt dome essay would not they are utilized. In them lie buried great potentialities 
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prophetic of a much greater future wealth to the south- 
ern states wherein they abound and to those who judi- 
ciously exploit them. 
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MILLING SALT IN TEXAS 


By H. B. COOLEY 


Allen and Garcia Co. 
Chicago, Ill. 


OCK-SALT milling practice in the gulf field differs 
from that employed in other parts of the country, 
owing to the purity of the salt, which makes it 

suitable for table use, as well as for water softening, 
meat packing, stock feeding, and the chemical and 
ceramic industries. The milling process used at the 
Kleer salt mine of the Morton Salt Co., Grand Saline, 
Tex., is really that of a coarse-salt mill, producing grades 
similar to those marketed in the mines of New York, 
Michigan, and Kansas, combined with a fine-salt mill, 
equipped to produce grades more comparable with those 
marketed by the evaporating plants in these same areas. 
Although the flowsheet might be so interpreted, the 
actual plant layout is not arranged so that the two milling 
systems are segregated. The bins and screens and other 
mechanical units are all grouped with a regard for eco- 
nomical construction and minimum operating attendance 
and to make the entire plant a single operating unit 
equipped to produce what would ordinarily be con- 
sidered mill grades of salt of two distinct types. 

A division of the milling operation into two parts was, 
however, found advisable for other reasons. It consists 
of two independent structures connected by an inclined 
belt-conveyor gallery. 

Within the headframe structure, the salt receives its 
primary treatment before being conveyed to the main 
mill. After having passed through a primary crusher 
situated on the shaft bottom, the salt is hoisted to the 
surface and dumped into a reinforced-concrete storage 
bin, lined with vitrified brick. From this bin the salt is 
conveyed by means of a reciprocating plate feeder to a 
shaking picking table, designed to bypass the minus 1-in. 
fines and permit inspection of all plus 1-in. pieces. This 
inspection table provides an opportunity to remove shot 
wire and lumps of salt stained by powder smoke, as well 
as any foreign material. 

An occasional piece of “discolored salt” is also found 
and removed, and, after being removed from the picking 
tables, is stored in a small gob bin on the floor below, 
where provisions are made for crushing it. The crushed 
product is sent to a brine tank, made of reinforced con- 
crete and brick, and so arranged that after the salt is 
dissolved the saturated solution can be pumped to an 
evaporating plant near by and the insoluble material, pre- 
cipitated in the bottom of the tank, flushed out periodi- 
cally. 

After the salt is inspected at the picking tables, it is 
crushed to about the size of 1-in. cubes. An 18-in. rub- 


Based upon an article, Low-Cost Salt, in Engineering and Min- 
ing Journal, Vol. 133, No. 5, p. 256 (1932). 
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Mining room with scraper in foreground 
Above: Electrically vibrated screens size the products 


ber belt conveyor, on a 15-deg. incline, carries this 
crushed product to the main mill. A magnetic head pulley 
removes all pieces of tramp iron. The accompanying 
flowsheet shows the milling process and the number of 
grades into which the salt is sized. A noteworthy feature 
is that all of the sizes produced in the fine-salt mill are 
made not by screening of the mill run below 10 mesh but 
by grinding of some of the larger sizes. Experience }12s 
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Plant of Morton Salt Co., at Grand Saline, Tex. 


shown that the best grades of fine salt, those with the 
most uniform crystals, are produced by grinding large 
crystals of some particular size. No. 1 salt (— 3 in. + 4 
mesh) and the A grade (— 4 mesh + 6 mesh) seem to 
be most adaptable for regrinding at Grand Saline. Nearly 
10 per cent of the tonnage of raw salt from the mine is 
minus 10 mesh. This material, removed by screening, 
is stored in separate bins and either sold in bulk as a 
distinct product or sent to the brine tank, where it is 
dissolved and pumped to the evaporating plant. 

After the milling operation is completed, the various 
grades pass either by chute or conveyor to a series of 
bins, the bottoms of which are near the third floor level. 
From these bins the salt is drawn off to be packed or 
loaded. The second floor is used exclusively for pack- 
aging. Two Hoepner bagging machines travel on a track 
that extends the full length of the series of coarse-salt 
bins ; the fine sizes can also be spouted to these machines. 
Two stationary machines are available for filling small 


sacks, and a complete. mechanical unit for packaging 
table salt in rectangular pasteboard cartons. 

The second floor contains, in addition, two belt con- 
veyors that extend the full length of the room. The first 
of these is used for carrying any one of the six coarse 
sizes to a Manierre box-car loader. Bins containing 
three sizes below 10 mesh have sufficient height so that 
a flexible hose from the bin bottom to the car door per- 
mits these sizes to be loaded in a manner similar to that 
used in bulk loading from grain elevators. A special 
grade of extra-heavy rubber hose is used as a spout. The 
second belt conveyor is in two units, each being reversi- 
ble. As bags are filled by the Hoepner portable machine, 
they are loaded onto one of these two units and carried 
to any one of three points that is, at the time, most con- 
venient for either loading into railroad cars or for stor- 
age on the first floor. 

The entire first floor is used for the storage of pack- 
aged salt. Ordinarily, one side is used for loading bulk 
salt and cars that are to contain both bulk salt and salt 
in bags. The other side is used exclusively for loading 
salt packed in bags and cartons. 

Corrosion presents one of the most perplexing prob- 
lems in the design of a mill for handling salt. The pro- 
tection of structural members is a problem, but to keep 
rust specks out of the fine-salt sizes is one of even more 
importance. Use of alloys, suchas Monel, and the adop- 
tion of a porcelain glazed lining for the smaller feed re- 
ceptacles, prevent some of this trouble. For larger chutes 
and storage bins, these refinements are prohibitive in 
cost. All chutes and hoppers that had to be made of 
steel were hot-dipped galvanized after being fabricated. 
The cost for this added protection from rust for about 
nine tons of sheet metal chutes and hoppers was approxi- 
mately $350. 

Storage bins of 40 to 120 tons capacity are built with 
laminated timber wells supported by structural steel. The 
interior walls of the bins are lined with maple flooring 
that soon becomes smooth from the flow of salt and 
thereafter shows practically no signs of wear. 
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about 85 per cent of the total 
production, has been mined in the 
coastal region of Texas by three com- 
panies, Texas Gulf Sulphur Co., 
Freeport Sulphur Co., and Duval 
Texas Sulphur Co., of which the first 


; two are now in operation, while the 

i last is reported to have closed its mine MI N | N S UJ | PH I 
temporarily. Production of the three 

companies during 1931, according to 

- a the U. S. Bureau of Mines, was 

<n 2,128,930 long tons, a decrease of FOR 

; 7 per cent from the record year of 

: 1930. Shipments declined 31 per 

a cent from 1930 to a total of 1,376,526 

%, long tons. Figures for the first half WORLD CONSUMPTION 
% of 1932 are not available as this is 

written, although it is estimated that 

- production has declined to 60-70 per 

vam cent of 1931, and shipments to 50-60 EDITORIAL STAFF 


> per cent. Exports have decreased 
ae sharply. According to Texas state 


el taxation figures, production for the 


Geologists disagree as to the method of formation of the 
first quarter was in the neighborhood 


7 of 250,000 tons as compared with vast sulphur deposits located in the southwestern coastal 
_ about 650,000 tons for the same area. Suffice it to say that these are by far the largest 
in period of 1931. known to exist and enough to supply the world demand 


Sulphur consumption in the South- 
west, while not so impressive as the 
production, is nevertheless about one- 


for the flammable yellow mineral for many years to come. 


Location of southwestern sulphur mines, sulphuric acid eighth of the entire United States requirement. In normal 
plants and petroleum refineries, the latter being the years, the four states of Texas, Louisiana, Oklahoma 
and Arkansas consume in the neighborhood of 160,000 
long tons, of which, however, some 30,000 tons is taken 
ee by refining processes which put the sulphur in various 
- -s forms for shipment outside the area. Most of the | 
OKLAHOMA | ARKANSAS southwestern consumption goes into the manufacture of | 
Fo sulphuric acid which is taken by the fertilizer and oil | 
= refining industries of the region. 
® er - Sulphur occurs in the coastal region of the Southwest 
“ - in so-called salt domes, formations in which a cap of 
9 gypsum overlies lower strata which may contain sul- 
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a y= phur, gypsum, salt or oil. There are more than 200 
i o Wy, 3 known domes of which only six are present sulphur pro- 
ef - ducers. A good many of them have been prospected for 
siti as sulphur and sizable potential supplies have been uncov- 
. Chamber acid plants ered although it is said that few of the undeveloped 
Me Oil Refineries GULF OF MEXICO areas can be operated profitably at present price levels. 
ae ee ny Nevertheless, it has been stated authoritatively that the 
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2 per dey Gulf area still contains ample crude sulphur supp! 
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to meet any likely demand for more than 50 years to 
come. Certain of the properties now being worked con- 
tain very large reserves, for example, the Texas Gulf 
company’s Boling Dome which has been in production 
since 1929 and contains upwards of 60,000,000 long tons. 

Heavy taxation on sulphur production in Texas is 
responsible for the almost complete cessation of sul- 
phur prospecting in that state. What work has been 
done in the last two years has been principally in Louis- 
iana. A small plant has recently been completed at the 
site of the Jefferson Island salt dome in Iberia Parish. 
Whether this has yet produced sulphur has not been 
reported. This work has been carried on by the Jeffer- 
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son Lake Oil Co., while other prospecting has been in 
the hands of the Texas Gulf Sulphur Co., the Freeport 
Sulphur Co., the States Production Co. and the Union 
Sulphur Co. The latter, it will be recalled, is the oper- 
ator of the original producing dome at Sulphur, La., 
operation of which ceased on account of depletion in 
1924. 

The Texas Gulf Sulphur Co. is at present operating 
three domes: the oldest at Gulf, in Matagorda County ; 
Boling Dome at Newgulf in Wharton County; and the 
most recent and smallest, Long Point Dome, in Fort 
Bend County. Production at the latter is on a very 
much smaller scale than at the other two. 

The Freeport Sulphur Co. has 
plants at Bryan Mound and at Hos- 
kins Mound, both in Brazoria County, 
Tex. The latter plant, which is the 
newer, has recently been consider- 
ably increased in capacity in anticipa- 
tion of the depletion of Bryan 
Mound. 

The third producer, Duval Texas 
Sulphur Co., has a plant at Palangana 
Dome in Duval County. Its pro- 
duction has been much smaller than 
that of the two companies previously 
mentioned, 38,565 tons in 1930, for 
example, as-compared with 1,737,052 
tons in that year for the Texas Gulf 
company and 782,580 tons for the 
Freeport company. It has not been 
indicated when operation will be 
resumed. 

All of the producers employ modi- 
fications of the original Frasch proc- 
ess in which superheated water at 
about 340 deg. F., corresponding to 
a pressure slightly over 100 Ib. gage, 
is forced into the sulphur deposit 
to melt it and lift it to the surface. 
At Newgulf, for example, the water 
is injected through 6-in. casings into 
deposits at depths from 500 to 1,500 
ft. It melts the sulphur and settles 
to the gypsum floor of the deposit, 
forcing the liquefied sulphur upward 
through a 3-in. line of tubing strung 
inside the 6-in. casing. Compressed 
air at a pressure of about 500 Ib. 
is injected through a l-in. pipe 
placed inside the 3-in. pipe and, 


Texas Gulf Sulphur Co.’s plant 
at Newgulf 


Stock pile at Newgulf with 
loaded gondolas in foreground 


Hoskins Mound plant of Free- 
port Sulphur Co. 


Freeport’s sulphur - loading 
wharf on Freeport Harbor 
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making use of the air-lift action thus obtained, jets 
molten sulphur out of the well to relay stations from 
which it is pumped eventually to large storage containers 
or “vats.” When the sulphur has solidified, the wooden 
walls of the vats are taken down and the sulphur broken 
up with explosives, crushed and loaded for shipment. 

Modern improvements on the original Frasch process 
do not differ materially from it except in details. Mining 
methods have been improved and close attention is now 
being paid to what is happening underground during 
the course of the removal of the sulphur. Wells are 
being more carefully located with a view toward the 
cooperation of several wells, while closer attention is 
being paid to operating temperatures and pressures and 
to the performance of the bleed wells. Although 
reserves now in sight seem ample for many years, never- 
theless, new problems are constantly arising and others 
may be expected. What some of these will be is indi- 
cated in the following article. 


LOOKING FORWARD IN 
SULPHUR MINING 


By J. H. POLLARD 


Mechanical Engineer 
Benavides, Texas 


HEN, at the close of the last century, Herman 

Frasch was developing the process of sulphur 

production that bears his name, he grappled 
with what seemed then unsolvable mechanical problems. 
The triumph of his stubborn determination to mine sul- 
phur by fusion and pumping to the surface in liquid form 
inaugurated two decades of salt-dome sulphur produc- 
tion distinguished mainly by the perfection of his original 
process. 

Now, however, the panorama is changing. To be 
sure, there are large reserves of sulphur proven and 
untouched in the fields now producing; and still other 
domes of normal characteristics may be developed. But 
it appears that many of the future developments in 
the Texas-Louisiana coastal belt will involve some inter- 
esting new problems. 

There are, for example, deposits of sulphur which 
outcrop or whose highest point is very near the surface. 
Using the Frasch process, a pressure of at least 100 Ib. 
gage must be maintained in the formation in order to 
control the water which is heated to a temperature cor- 
responding to 100-Ib. steam. Manifestly, a formation 
with openings to the surface cannot be mined in this 
manner. The use of electric heating or the circulation 
of a liquid (in the place of water) whose temperature 
of vaporization is above 340 deg. F. has been considered, 
but no practical scheme has yet been advanced. 

Production from some other domes is handicapped by 
a formation which is too “open” or cavernous. Filling 
of these open formations with mud or other materials 
pumped down through wells from the surface has been 


394 


experimented with for some years and may be a large- 
scale feature of certain future projects. 

Above ground, one of the most irritating mechanical 
problems now begging solution deals with the handling 
of the sulphur from the moment it issues from the well 
in liquid form until it is loaded for shipment as broken 
solid lumps. A device of reasonable cost which would 
solidify the liquid immediately into easily handled blocks 
would obviate much heating, pumping, vat building and 
blasting and some onerous loading difficulties. In addi- 
tion, much smaller stocks would be kept above ground 
because the interval between production and shipment 
could be reduced from months to hours. 

But of a more general significance than any of these 
items are the prospective developments involving: (1) 
the mining of sulphur from domes located under water 
or marsh land and (2) the mining of relatively deep 
deposits. 

The first of these, that is, the mining of deposits situ- 
ated under water or marsh land, offers what is probably 
the most interesting possibility now facing the industry. 
At least four salt domes in the tidewater marsh section 
of Louisiana are now being prospected for sulphur. The 
drilling of a sulphur prospect well is essentially the same 
as the drilling of an oil well. Hence the same procedure 
in prospecting may be used as has frequently been used 
in the past in drilling for oil from barges or piling. 

But when preparations for production commence, a 
host of more serious problems arise. Let us assume a 
very modest plant with water heating and pumping 
capacity of, say, 2,-3,000,000 gal. per 24 hours, pro- 
ducing perhaps 1,000 tons of sulphur per day and 
situated in a tidewater marsh several miles from firm 
ground. 

Aside from the difficulty of constructing and main- 
taining a 4,000 boiler-horsepower steam plant over 
water, fuel and fresh water must be supplied continu- 
ously. Continuous operation is essential in Frasch 
process mining because if the introduction of hot water 
through the wells ceases, the molten mineral congeals 
and effectively “freezes” the several strings of pipe in 
each hole. Hence reserve fuel and fresh water storage 
must be provided at the plant location or duplicate supply 
systems installed for both. 

Provision must be made for receiving the molten 
sulphur from the wells, keeping it hot until the proper 
point for solidification is reached, and delivering it to 
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a place accessible to rail or deep-water shipping. If this 
transportation is to be by pipe line, reheating and pump- 
ing stations will be needed at intervals of perhaps a 
mile and the line itself must be heated by “gut lines” or 
by jacketing. As an alternative to piping, the sulphur 
might be transported in steam-heated pans aboard barges 
and pumped into vats for solidifying at the rail loading 
point; or the mineral might be solidified by a rapid- 
cooling device at the well and thence handled on barges 
in solid form. 

Almost as serious as obtaining fresh water would be 
the disposal of the waste or “bleed” water relieved from 
the producing formation through non-producing wells. 
This water is saturated with sulphurous and other com- 
pounds and is quite poisonous to marine life unless it is 
treated or until it is diluted. Because of the numerous 
oyster beds along the Louisiana coast this water probably 
could not be turned out in the immediate vicinity of 
the coast. Treatment to counteract the destructive 
ingredients or transportation for discharge some distance 
out to sea offer two means of disposal. 

Second of the anticipated developments of general sig- 
nificance mentioned above, i.e., the mining of relatively 
deep deposits, is not as immediately in prospect but may 
ultimately be of considerable importance. Normal pro- 
duction in the past has been at depths of between 600 
and 1,400 ft. Sulphur from one mine is now being 
produced from a depth of somewhat more than 2,000 ft. 
There is no reason to believe that commercial quantities 
of the mineral may not be found at greater depths. 
Should these be worked, costs will mount sharply and 
greater difficulties on account of subsidence may be 
expected. Furthermore, although in shallow deposits, 
“bleed” water flows from non-producing wells due to 
the pressure maintained in the sulphur formation, in 
going deeper for production a point may be reached 
where the relatively cold and mineral-laden “bleed” water 
will be too heavy to flow without the use of excessive 
pressure. In such case it would no doubt be desirable to 
pump the bleed water. 

All the problems suggested here boil down to the 
question of unit production costs. Beset on the one side 
by rising costs (particularly, severe taxation and exces- 
sive royalty demands) and on the other by increasing 
competition from pyrites and byproduct sulphur sup- 
plies, the Frasch process sulphur industry must weigh 
carefully any new departures it may undertake. 


Ozark Chemical Co. at Tulsa, Ok!a. 


Sulphuric Acid Production 
Sharply Reduced 


XCESSIVE optimism during the boom years is 

responsible for the overcapacity in sulphuric acid 
plant with which the southwestern chemical industry 
now finds itself equipped. Expressed in terms of 50 deg. 
Bé. acid, normal production in these four states has been 
in the neighborhood of 720,000 tons annually, compared 
with an estimated capacity of 850,000 tons. The dis- 
crepancy would not be serious were it not for the fact 
that the petroleum refineries, formerly consumers of a 
large part of the acid produced in the region, have cut 
their acid requirements to an even greater extent than 
the decrease in output of petroleum products. Presum- 
ably, less acid per barrel of oil will continue to be the 
rule even after the general business situation has im- 
proved. On this account it appears that present capacity 
will be sufficient for a considerable growth in acid con- 
suming industries in the region. 

Meanwhile, in recent months, no acid plant has been 
running at better than 50 per cent and several are re- 
ported as low as 25 per cent. Fertilizer plants, normally 
large users, are stated to be operating in the entire 
southern area at about 60 per cent of 1931. Fertilizer 
activity in the Southwest is believed to be at a still lower 
level. Refinery operation at about 70 per cent, coupled 
with the acid economies and the reduced fertilizer de- 
mand, easily account for the low level of southwestern 
acid production. 


Southwestern Sulphuric Acid Plants* 


Owner Location Type of Plant 

Arkansas 

Southern Acid & Sulphur Co....... No. Little Rock.......... Chamber 
Louisiana 

Armour Fertilizer Works......... Mow Chamber 

Louisiana Chemical Co........... Baton Rouge............. Contact 

Southern Acid & Sulphur Co....... Bossier City.........s0c0. Contact 

Harvey (New Orleans).... Chamber 

Virginia-Carolina Chemical Corp.. Shreveport............... Chamber 
Oklahoma 

National Zinc Contact 

Ozark Chemical Co.............. Contact 
Texas 

Armour Fertilizer Works......... Chamber 

ort Arthur Contact 

Southern Acid & Sulphur Co....... Port Arthur.............. Contact 

Texas Chemical Co.............. Contact 

Contact 
United Chemical Co............. Chamber 


*Courtesy Ozark Chemical Co. 
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Plant of American Sugar 

Refining Co., at New Or- 

leans, La. Lime is used 

in the refining of raw 

sugar to produce table 
sugar 
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LIME 


CONTRIBUTES TO SOUTHWESTERN 
DEVELOPMENT 


By SIDNEY P. ARMSBY 


Service Director, Haden Lime Co., 
Houston, Tex. 


industrial development of the Southwest. In the 

territory embracing the states of Arkansas, Louis- 
iana, Oklahoma and Texas, it has been a particularly 
valuable chemical for use in process industries and has 
become a necessary factor in the building of an industrial 
empire in a section formerly referred to as “the wide 
open spaces.” 

The manufacture of lime in this section is an im- 
portant industry of itself, but its real significance lies in 
the fact that the material, lime, is utilized in such a 
variety of ways and for so many diverse purposes—as 
raw material and chemical reagent. It is applicable to 
hundreds of agricultural and industrial operations. I 
shall endeavor to describe the utilization of lime in the 
Southwest by discussing, briefly, some of the outstand- 
ing farm and process operations in which this chemical 
plays a part, striving to give a general summary of indus- 
trial developments rather than any detailed description of 
the uses of lime. 

In all the wealth of agricultural production in this 
section, lime performs many valuable services: sweeten- 
ing sour soils; feeding growing plants; increasing crop 
yields; controlling insect pests; building better meat, 
milk and egg producers; and generally promoting the 


[:: has contributed largely to the commercial and 
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sound development of this fundamental wealth-produc- 
ing industry. 

The rapid growth of industrial developments in the 
Southwest has been accompanied by an increased popula- 
tion and a correspondingly increased demand for hous- 
ing, manufacturing, merchandising, and office facilities. 
Building programs, over a period of years, have been 
large and varied in character, absorbing probably about 
half of the total lime consumed in the area. 

A number of well-equipped, and strategically located, 
factories supply the fertilizers used by the farmers. 
They produce a great variety of fertilizing materials, 
based on formulas designed to meet specific crop require- 
ments or soil conditions. 

Lime is used in the manufacture of these fertilizers: 
(1) for neutralizing excess acid present after treatment 
of phosphate rock ; (2) for its own value as a plant food; 
(3) as a drying agent; (4) as a precipitating agent ; and 
(5) as a filler. 

The manufacture of glass in this territory covers 4 
wide field, ranging from the production of lamp chin- 
neys in hand-operated plants, up through many gra:es 
of bottles, fruit-jars, and other containers, to the mamu- 
facture of the highest grade of window glass by the con- 
tinuous, or “sheet’”’ process. The production serves ‘he 
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needs of the territory and requires the use of a sub- 
stantial tonnage of lime each year—about ten per cent 
of the raw mix that goes to the melting tank consisting 
of lime. 

From the beginning of the unique helium enterprise at 
Amarillo, Texas, lime has been required as an essential 
chemical in the purification process employed in connec- 
tion with the separation of helium from natural gas. The 
lime is fised in causticizing sodium carbonate obtained 
by washing carbon dioxide from the natural gas with 
caustic soda (Chem. & Met., Vol. 37, p. 550, 1930). 
Lime has been largely responsible for the economical 
operation of this plant, which has no counterpart any- 
where in the world. 

Just as in the case of the fertilizer industry, the manu- 
facture of insecticides is growing to meet the agricul- 
tural demands of this section. Citrus trees in the Rio 
Grande Valley alone number over 6,500,000 and require 
spraying two or three times a year with lime-sulphur and 
other insecticidal preparations, which are largely manu- 
factured in local plants. Hydrated lime is used as a 
carrier of lead arsenate or other poisons in dusting the 
vast cotton acreage during the growing season. Apples, 
peaches, and other fruits, as well as truck and garden 
crops, call for their share of sprays, dusts, and other 
poisons—in which lime is utilized as an essential in- 
gredient or an economical carrying and diluting agent. 

In the refining of crude oil and the manufacture of 
petroleum products, lime is a necessary chemical. It is 
used in many refinery operations, such as: (1) absorption 
of hydrogen sulphide, to prevent corrosion of distillation 
or cracking equipment; (2) “softening” of petroleum 
coke; (3) separation of “bottom sediment” from fuel 
oil; (4) removing hydrogen sulphide from “sour” 
naphtha; (5) scrubbing of gases; (6) “sweetening” of 
gasoline; (7) stabilizing the color of light distillates ; 
(8) neutralizing acidity in primary products and in 
wastes; (9) as an essential ingredient in the manufac- 
ture of greases, and in numerous other ways. 

In the manufacture of paints and varnishes, which is 
one of the established industries of this section, lime 
serves in a variety of ways. it is used: (1) to neutralize 
acidity in rosin; (2) to precipitate impurities; (3) to 
saponify oil; fats, and waxes; (4) to form waterproof 
casein compounds; (5) to promote drying properties ; 
and (6) as a pigment. 

In the production of pulp by the soda, sulphate, and 
sulphite processes, lime is essential; in the first for re- 
causticizing spent soda liquors; in the second for re- 


Boiler water in modern 

power houses is often 

softened with lime and 
soda 
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causticizing and “settling”; and in the third as a neces- 
sary constituent of the sulphite liquor used to cook, or 
disintegrate, the wood chips which constitute the raw 
material for the pulp mill. 

Salt is produced by mining as rock-salt and by the 
salt-well method. In the latter system, a “well” is sunk 
into the salt bed and hot water is pumped in to dissolve 
the salt, returning to the surface as salt brine, through an 
outer pipe (surrounding the water pipe.) These brines, 
before being evaporated to recover the salt, are purified 
by a chemical treatment in which lime is used as a pre- 
cipitating agent for removal of iron and other impurities. 

The production of cane sugar is divided into three 
lime-consuming steps: (1) growing the cane; (2) ex- 
tracting and crystallizing the sugar, either as a “raw” 
or “plantation granulated” product; and (3) refining the 
raw sugar to produce the familiar table sugar. 

Many technical studies and field tests have confirmed 
the experience of the growers themselves that practically 
all varieties of cane make their best growth and highest 
yield in soils that have a pH value as near 7.0 as can be 
secured. Lime is being used on acid soils to raise their 
pH values, and large tonnages of lime, limestone, and 
oyster shells are used annually for this important first 
step in sugar production. 

In the operations involved in extracting the sugar from 
the raw cane juices, lime is required for the precipitation 
of various gums, resins, and other impurities, and for 
maintaining correct pH values at various stages of the 
process. The lime consumption varies according to the 
character of the raw juice used, probably averaging be- 
tween 12 and 15 lb. of hydrated lime per ton of cane. In 
the refining of the cane sugar, lime is used together with 
phosphoric acid, as a precipitant and contact filter for 


’ clarification of the washed and “melted” raw sugar. 


The chemical treatment of water often requires the use 
of lime. In the “steaming” of a sulphur well the amount 
of water used varies according to underground condi- 
tions, but the total per well is enormous—probably 50,- 
000,000 tons, or more, of water being required for the 
extraction of the sulphur produced in this manner each 
year. This vast quantity of water is all softened by the 
lime-soda process before being handled through the large 
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power houses and mine-water heating systems, where the 
quality of the water is of importance. 

Important as it is, the production of sulphur is only one 
of many process operations in which the chemical treat- 
ment of water with lime is of fundamental importance. 
The network of railroads, which serves the commerce of 
this area, draws water from many sources for use in 
locomotives, much of this raw water requiring a lime- 
softening treatment to fit it for use. Large central elec- 
tric power plants and the steam-generating units of many 
of the previously mentioned industries, as well as others 
not mentioned, depend on lime (alone or in combination 
with other chemicals) to safeguard the quality of their 
water supplies. 

The treatment of water for human consumption in this 
territory also involves an aggregate chemical treatment 
of large proportions. From New Orleans to Tulsa, and 
as far south as Brownsville, many municipalities draw 
their water either from rivers or impounded surface 
supplies, which usually require a lime treatment as an 
essential part of purification or softening. 

The wood distillation industry confined principally to 
Arkansas, is a regular consumer of lime, using it for 
neutralization of pyroligneous acid, for the recovery of 
methyl alcohol, the formation of acetate of lime and other 
purposes. 

Recent advances in the technology of treating both 
municipal and industrial wastes have developed two out- 
standing facts: (1) that the proper use of lime to control 
pH values of sewage under treatment assures more 
efficient functioning of biological treating methods; and 
(2) that the same functions performed by lime in the 
treatment of water supplies may, with suitable modifica- 
tions, be utilized for the economical chemical treatment 
of many types of sewage—which is, after all, nothing 
more than highly polluted water. 

Almost without exception, the industries of the South- 
west, through their chemists, chemical engineers, oper- 
ating departments, and research agencies, are making 
comprehensive surveys and detailed studies of possible 
means of increasing efficiencies, improving qualities, and 
lowering production costs. New processes are being 
tested and developed, operating details are being simpli- 
fied, and new uses are being discovered for many mate- 


Plant of Haden Lime Co., Houston, Texas, 
using oyster shells as a raw material 


rials or products which were overlooked in more pros- 
perous times. 

Because of its wide adaptability to processes involving 
chemical reactions and because of its economy and effi- 
ciency in a majority of its applications, lime is receiving 
a great deal of study, and future developments will, in 
many cases, be influenced by, or associated with, some 
particular property or function of lime. 

Benefits of lime in improving the quality and#ncreas- 
ing the yields of agricultural products is becoming more 
generally recognized, and more efficient production may 
be expected from many hranches of this great industry. 

The oil-refining industry has developed, and is still 
developing, improved methods of processing petroleum 
products, based on certain chemical or physical prop- 
erties of lime ; and these improved processes have already 
pointed the way to definite and decided economies. 

The value and desirability of softening all hard water 
supplies is becoming more generally appreciated, and 
many municipalities are contemplating the erection of 
chemical softening plants so that a considerable develop- 
ment along this line is indicated for the future. 

New processes for the extraction of potash from 
natural deposits, or brines, have been developed. The 
refining processes requiring the use of lime, are reported 
to yield valuable byproducts, in addition to the primary 
potash compounds, and will no doubt be a factor in the 
future exploitation of the vast potash beds of the South- 
west. 

Facilities for supplying the lime requirements of the 
section are maintained by the following group of manu- 
facturers: Atlas Lime Co., Inc., El Paso; Austin White 
Lime Co., Austin; Dittlinger Lime Co., New Braunfels; 
Haden Lime Co., Houston; Round Rack White Lime 
Co., Round Rock; Universal Gypsum and Lime Co., 
Oglesby, Texas; Batesville White Lime Co., Batesville; 
Ozark White Lime Co., Fayetteville, Arkansas; South- 
ern Lime and Stone Co., Watts, Oklahoma. 

Some of the plants are old in years of service, but 
have kept pace with the march of progress by remodel- 
ing their plants during slack seasons, increasing their 
production facilities and lowering their operating costs, 
improving the quality of their products, and in general 
cooperating with the numerous interests they serve. 

Notable contributions have been 
made to the technology of lime, two 
outstanding examples being (1) the 
perfection, by the Dittlinger Lime 
Co., of a commercially practicable 
method for the manufacture of plas- 
tic finishing hydrates from _high- 
calcium quicklimes which, by ordi- 
nary methods, do not produce such 
hydrates; and (2) the successful de- 
velopment, by The Haden Lime Co., 
of an economical method of produc- 
ing high-grade chemical lime from 
reef oyster shells. 

Various grades of lime are avail- 
able, throughout the territory, special 
products being prepared to meet spe- 
cific requirements; and every effort 
is made by the producers to furnish 
the quality of lime which will best 
serve the interests of the user. 
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Saddles over leaks on pipe-lines in salt marsh. 
Lines are constantly patrolled by line-riders 


F THE industries which center in the southwest- 
O ern portion of the United States, there is none 

which is of greater importance, both from the 
standpoint of the territory itself and from its influence 
upon other industries, than is the pipe-line transporta- 
tion of crude petroleum, of natural gas, and of gasoline. 
The network of trunk pipe-lines which covers that part 
of the United States lying east of the Rocky Mountains 
originates and centers in the states of the Southwest. 
From this territory, pipe-lines transport crude petroleum 
to the Eastern Seaboard and to the Great Lakes; gas 
pipe-lines from the fields of Texas and Louisiana have 
been extended to all of the industrial centers of the 
Middle West, and within the next year gas from the 
Southwest fields will probably be carried to the industrial 
centers of the Eastern Seaboard through new lines, or 
through connection of trunk-lines from the Southwest 
with existing systems crossing the Alleghanies. 

It has been estimated (Oil and Gas Journal, June 4, 
1931) that in the United States some $2,000,000,000 is 
invested in oil pipe-lines and pipe-line equipment and 
some $2,250,000,000 in natural gas pipe-lines and sta- 
tions. About $250,000,000 per year is expended in 
laying new oil lines and in reconditioning old oil lines ; 
in recent years, due to the rapid expansion of natural gas 
trunk lines, expenditure for laying gas lines has probably 
averaged between $400,000,000 and $500,000,000 per 
year (Domestic Commerce Series No. 44). Of these 
sums, a large portion is invested in the Southwest. More 
than 60 per cent of the oil pipe-line mileage of the 
* country is within the Southwest. . Although detailed 
figures upon gas lines are not available, the trunk sys- 
tems emanating from the Southwest territory constitute 
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an equally high percentage of the total mileage of trunk 
lines for gas distribution. 

An idea of the extent of the trunk pipe-line systems 
covering and emanating from the Southwest may be 
gained from accompanying diagrams, in which are 
mapped the trunk oil and gas pipe-lines, respectively, of 
this area. It may be seen that the main transmission 
systems connect all of the oil and gas producing terri- 
tories and carry the oil and gas to the main transmission 
lines. 

Through the oil pipe-line systems, crude petroleum is 
carried to refineries located from the Gulf of Mexico 
to the Great Lakes, and from the Rocky Mountains to 
the Atlantic Coast. Transportation of crude oil begins 
at the wells themselves, from which flow lines carry the 
oil to batteries of small tanks. In these tanks, water is 


removed from the oil, and the production of the indi- - 


vidual leases gaged. Due to the necessity for gaging, as 
a basis for royalty settlement with property owners, 
every individual oil lease possesses a separate battery of 
lease tanks. A pipe-line gathering system connects all 
of these batteries to a central pipe-line gathering station. 
When a tank full of oil has accumulated on a lease, it 
is gaged by pipe-line gagers, and is carried from the 
lease tank batteries to large tanks at the pipe-line station 
through the gathering system. Purchases of crude oil 
by pipe-lines are based upon these gagings of lease tanks, 
Oil may be delivered from the lease tanks to the pipe- 
line stations by gravity, may be sucked through the 
gathering lines by pumps at the pipe-line station, or 
may be pumped through the lines by pumps located on 
the lease. 

At the pipe-line station, oil gathered from the field 
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is collected in large tanks. From these tanks, oil is 
drawn to the pumps of the trunk pipe-line system. 
Through the trunk-lines the crude is transported, either 
to refineries or to seaboard points, from which it is 
carried by tank ships to the refineries. 

The cost of oil pipe-lines varies over a wide range, 
depending upon the nature of country traversed, and 
such other factors as weather conditions during the 
laying of the line. As a rough approximation it may be 
said that the average mile of oil pipe-line represents a 
total investment of from $16,000 to $20,000. This invest- 
ment may be divided approximately as follows: pipe-lines 
60 per cent, (a) materials 45 per cent, (b) laying cost 
15 per cent, stations, 30 per cent, and tanks, telephone 
and telegraph 10 per cent. Investment in gathering lines 
cannot be accurately estimated, but on an average is 
probably not greatly above a total of $3,000 to $4,000 
per mile. In its essential features, a trunk line system 
for the transportation of natural gas is similar to a pipe- 
line system for handling crude oil except that it does not 
involve storage tanks along the line. 

The most recent trend in the pipe-line industry is the 
transportation of gasoline by pipe-line. Pipe-line trans- 
portation of gasoline, from refinery to points of con- 
sumption, has proven highly economical, and a great 
increase in the mileage of lines for this purpose is now 
taking place. Two large pipe-lines now carry gasoline 
from Oklahoma and Texas to Kansas City, St. Louis, 
Minneapolis, Chicago, Milwaukee, 
and intermediate points; and addi- 
tional lines are being constructed or 


tures. This is followed by a survey of the proposed route. 
Afterwards the selected right-of-way is mapped and pro- 
filed. The data are used for the location of stations and 
design of the line. 

For construction of the line, pipe is delivered at the 
nearest railroad points along the right-of-way and is 
strung into position by teams. All the pipe-handling 
operations which are involved in laying are performed 
by machinery. Tractors equipped with special winches 
and hoists handle the pipe. 

In past years, lap-welded steel pipe was used for pipe- 
line construction. Recent developments in the manufac 
ture of seamless pipe and of electrically welded, cold 
formed pipe have resulted in the practically universal 
adoption of pipe of these types by the pipe-line industry. 
The seamless or electrically welded types are of higher 
and more consistent strength than is lap-welded line 
pipe (Shepard, Gas Age Record, Vol. 68, p. 333). This 
makes possible operation at higher pressures, or the use 
of pipe of much thinner wall-section. 

A recent development has been sponsored by a large 
pipe manufacturer, who has placed upon the market an 
electrically-welded, thin-walled pipe, which is made of 
high-carbon steel of high tensile strength, coated with 
a vitreous enamel. This pipe offers considerable promise 
but has not, as yet, been used. 

Both centrifugal and reciprocating pumps are used in 
oil pipe-line stations. Reciprocating duplex or triplex 


are under consideration. 

Design and operation of pipe-lines 
for the transportation of crude oil 
is of considerable general engineer- 
ing interest, since it involves the 
transportation of large amounts of 
liquid over great distances. 

The factors which must be con- 


sidered in arriving at a design are Santa Fe Mi a, ~~ ff 
fairly obvious, and may be briefly 
classified as follows: (a) length of "ARKANS 
line, (b) elevation of initial and NEW MEXICO = od Pine 
terminal points, (c) intermediate PRI 
points of high elevation, (d) viscos- Roswell 
ity of oil, (e) capacity of line, and Worth \ 
(f) performance of the source of Carlsbad BOT, \ 
crude supply. | I] 


From a consideration of these fac- 
tors, it is possible to arrive at a de- 
cision which will make possible the 
most economical operation of a sys- 
tem. The main points to be consid- 
ered in this design are: (a) size of 
pipe, (b) location and number of 
pumping stations, (c) operating 
pressure, and (d) types of pumps 
and prime movers. 

The work of laying out a pipe 
line starts in the office of the design- 
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choice of the shortest route and in- 
volves more or fess cursory consid- 
erations of major topographic fea- 


400 


Pipe-lines transport crude petroleum to the 
Eastern Seaboard and to the Great Lakes 
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pumps are used on most trunk pipe-lines because of their 
high mechanical efficiency. Centrifugal pumps, far less 
costly and involving a much lower investment in founda- 
tions and the like, are extensively employed in pipe-line 
stations of a more or less temporary character and are 
finding increasing use in trunk-line pumping stations. 
Diesel engines, burning crude oil, are used to drive 
pumps in a majority of pumping stations. Electric 
drive requires only light foundations and possesses ap- 
preciable advantage for stations of a somewhat tem- 
porary character. Electric drive has also been used in 
the pumping stations of some major trunk pipe-line 
installations. 

A particularly interesting recent development is a unit 
in which a light weight, high-speed diesel engine is con- 
nected, through a speed-increasing gear, to a centrifugal 
pump. Such units, although they do not operate so 
economically as reciprocating pumps driven by low speed 
diesel engines, can be installed at a far lower cost to the 
company. 

In laying out a pipe-line pumping station, a choice 
must be made between costly units of maximum eff- 
ciency and less expensive installations which operate at 
a somewhat lower economy. Each type of unit is best 
adapted for a particular class of service. For permanent 
installations which are to be operated close to maximum 
capacity, there can be no question as to the choice of 
reciprocating pumps, driven by diesel engines. For such 


installations, when operated close to capacity, deprecia- 
tion of station investment amounts to only 25 per cent 
of the total station expense, in spite of the high cost of 
the installation. Operating expense constitutes more 
than 50 per cent of the total station costs. Obviously, 
sacrifice of economy of operation will greatly increase 
the total expense of operation. If, however, the stations 
are operated below full capacity, the station investment 
charges per barrel of oil handled increase rapidly, and 
a pumping unit of lower initial cost is preferable, even 
though it is known that the operating costs are slightly 
higher. 

In general, it may be said that electrically driven cen- 
trifugal pumps are best adapted for use in stations of a 
more or less temporary character, or as stand-by units 
in main-line pumping stations. The newer types of 
diesel-driven centrifugal pumps fill the need for a type 
of installation intermediate between the electrically driven 
centrifugal and the diesel-driven reciprocating pumps. 
These are economical for main line stations of a perman- 
ent character, which are operated at a high load factor. 

The compressors at booster stations on gas lines are 
usually driven by gas engines. Single stage compressors 
are ordinarily employed. Distance between booster sta- 
tions on gas lines varies widely; spacings of 150 to 200 
miles between booster stations are not at all uncommon. 

No general technique has as yet been developed for 
pumps and prime movers for pipe-lines handling gaso- 

line. Both reciprocating and cen- 
trifugal pumps have been installed 
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Some $2,250,000,000 is invested in natural gas 
pipe-lines and stations in the United States 
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upon such lines. Diesel engines, 
electric motors and gas engines have 
been employed as prime movers. A 
particularly interesting type of in- 
stallation is employed on one of the 
recently constructed long gasoline 
lines. Gas engines are used for 
—— power on the stations on this line, the 
fuel being butane, which is deliv- 
ered to the stations through the line 
in slugs which are periodically dis- 
charged between runs of gasoline; 
butane, being a byproduct of gaso- 
cxover line manufacture, is an inexpensive 
fuel. 

Transportation of oil through a 
trunk pipe-line is controlled by dis- 
patchers, whose functions are, in all 
respects, similar to those of a rail- 
road train dispatcher. A batch of 
oil of a certain grade is started 
through the pumps of the pipe-line 
station at which it has been held in 


Baton Rouge 


— > storage. It is pumped into the line 


and carried to the next station. 
Here it enters a tank, which may be 
merely a surge tank, from which 
the pumps pull oil to be sent further 
down the line, or it may be a gaging 
——— tank, which is filled by incoming oil 

= while the pumps are drawing oil 
from another tank. Practice in this 
regard is somewhat variable ; the use 
of surge tanks at intermediate 
stations naturally involves a lower 
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investment in tankage than does the 
use of separate incoming and out- 
going tanks. The latter procedure is, 
however, necessary when a number of 
different grades of oil are handled 
through the same line. It is also 
necessary to use separate tanks at a 
certain proportion of the stations, 
in order that the oil may be gaged 
as a control upon _ operations. 
Hourly gagings are telegraphed or 
telephoned to the pipe-line dispatch- 
er’s office. 

It is an interesting fact, not univer- 
sally known, that a single pipe-line 
is used for handling oils of widely 
different grades. When a change in 
type of oil to be handled is made, the 
new oil is simply pumped into the line 
at the station where it is available. 
The dispatcher and station operators 
determine accurately from the rates 
of pumping, the rate of travel of the 
dividing line between the different 
grades of oil, and the flow is divided 
at each station to prevent mixing. At 
the terminal stations, the two grades 
of oil are separated by a simple 
switching of tanks to which delivery 
is made when the dividing line ar- 
rives. 

The lines themselves are constantly 
patrolled by line-riders. The primary 
duty of these riders is to watch the 
line for leaks and to repair minor 
leaks. Most of the leaks which occur 
on a line are small and can be repaired 
by the riders, either alone or with 
local assistance. 

Frequency of leaks varies greatly, depending upon 
the nature of the territory traversed; an average figure 
for all kinds of leaks for the usual run of soils and for 
lines not less than five years old would be approximately 
one leak per year for each three to five miles of pipe. 
Repair of pipe-line leaks, including loss of oil through 
leaks, constitutes from 1 to 8 per cent of the cost of 
handling crude oil through a trunk pipe-line, with a 
figure of approximately 2 per cent as the approximate 
average for all lines. 

Corrosion is the principal cause of deterioration of 
buried pipe-lines. Although other types of pipe-line 
failure may cause greater losses during the operation of 
a line, corrosion is the only influence which results in 
deterioration and final destruction of the pipe, as well as 
the necessity of extensive repair and final complete re- 
placement of pipe-lines. It has been estimated (Logan, 
Oil Weekly, Feb., 1932) that corrosion of buried pipe- 
lines in the United States causes a loss of $142,000,000 
per year. This figure, based upon an estimated average 
life of 40 years, is almost certainly high as related to 
loss of material, since it does not consider salvage of 
pipe from replaced lines; on the other hand, the total 
cost entailed by corrosion of buried lines, including re- 
pair costs and loss of oil and gas, is undoubtedly higher 
than the $142,000,000 per year figure. 
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Above: Gas engine in Magnolia booster station on 
pipe-line to Shreveport; Below: Cameron pumps 


driven through a firewall by electric motors 


Soil corrosion is, of course, a chemical problem. It 
is an obvious engineering principle that expenditure for 
coatings, or other means of coating prevention, should 
be proportioned to the severity of the corrosive action 
of the soils traversed. It is a demonstrated fact that 
less than 10 per cent of the total mileage of buried pipe 
is subject to corrosion which will result in puncture in 
less than 25 years; it is probable that over 50 per cent 
of the total pipe will be substantially unaffected by cor- 
rosion after 75 to 100 years underground. This does 
not mean, of course, that coating should be applied to 
only 25 per cent of the total mileage. 

A fore-knowledge of soil corrosion action is an essen- 
tial basis for economical application of protection 
methods, and much effort is being devoted to the devel- 
opment of means for predicting from an examination 
of soil and topography the extent to which buried pipe 
will be corroded. 

The studies of the relationships between various 
factors of soil composition and the corrosive action 
which they exert have, however, made it possible to 
predict, with reasonable certainty, the corrosion which 
will be suffered by a proposed pipe-line. This has led 
to the practice of conducting corrosion surveys in ad- 
vance of the laying of lines, as the basis for a protection 
program. A survey, to be of value, should involve a 
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complete examination of right-of-way and of soil in the 
field, a complete laboratory examination of samples of 
soil selected to afford an accurate statistical average of 
conditions along the entire right-of-way, and interpreta- 
tion of the data on the basis of thorough experience 
with soil corrosion studies. A less complete survey, 
such as one involving only measurements of the 
resistivity of soil, may be less precise than the results 
obtainable by a visual inspection of the route of the line. 
A complete survey, properly interpreted and including 
study of all of the factors which are known to influence 
soil corrosion action, may be depended upon to a preci- 
sion of at least 90 per cent; conservative judgment in 
laying down a coating program from such a complete 
survey will result in 95 per cent correct use of coating 
systems. 

It has been found that alloyed metals within the price 
range which is economical for pipe-lines are not ap- 
preciably superior to the usual pipe steels in resistance 
to soil corrosion. Wrought iron is not greatly superior 
to steel under most soil conditions, but does possess a 
great advantage under certain special conditions, such 
as those prevailing in swamps, stream banks, river 
crossings, and tidal marshes. Galvanized pipe, although 
it is but little used in pipe-line construction, possesses a 
satisfactory resistance to soil corrosion and should be 
more extensively employed for spots of exceptionally 
severe corrosion. Steels of carbon content higher than 
that of the usual pipe steels are being used for the 
fabrication of seamless and of electrically welded line- 
pipe; extravagant claims have been made for their 
greater corrosion resistance. These claims are not at 
all justifiable. 


Bituminous Coating Materials 


It may be said that certain classes of pipe-line coat- 
ings have been found to afford satisfactory protection, 
provided they are properly applied. These proven 
coatings involve the use of a bituminous coating ma- 
terial, which is applied to the primed pipe in a molten 
condition and is wrapped with a fabric or other material 
to protect it against distortion under soil pressure. 

Exceptional corrosion problems are involved in the 
handling of oils of high sulphur content. This is par- 
ticularly true of oils which contain a large quantity of 
free hydrogen sulphide. When such oils are handled, 
tanks are subjected to extremely rapid corrosive attack, 
which is centered principally upon the metal which is 
exposed to the vapors above the oil and to the bottoms 
of the tanks, which are in contact with sulphide bearing 
waters. This problem became particularly acute during 
the development of the fields of the 
West Texas area. The West Texas 
oils contain up to 2.5 per cent total 
sulphur, of which 0.25 to 0.35 per 
cent is in the form of dissolved hy- 
drogen sulphide. Steel roofs of 
tanks handling this crude have been 
destroyed by corrosion in from two 
to three years. 

\ major problem in the transpor- 
tation of crude oil is the development 
of economical methods for handling 
oils which congeal at line-operating 
temperatures. The difficulty may 
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arise from the inherently high viscosity of the oil, as in 
the case of Mexican crude and of certain California 
oils, or may “be due to the presence of paraffin, as in 
the case of crudes from East Texas and the Texas 
Panhandle. In the former case, it is frequently neces- 
sary to pump the oil at elevated temperatures and to 
heat at every pipe-line station. Many lines of this type 
are in operation; some are insulated against heat loss. 
With paraffin oils, other methods of handling can be used. 
Characteristically, the paraffin oils are of relatively low 
viscosity at higher temperatures, but solidify below the 
cold-point. 


Lowering Cold Point of Oil 


It has been found that specific methods of heat-treat- 
ment will greatly lower the cold-points of such oils. For 
example, the cold-point of Panhandle crudes is lowered 
from above 60 deg. F. to well below 32 by simply heat- 
ing above 135. Although this reduction of the cold-point 
gradually increases to its original value, the lowering 
persists for a long enough time to allow pumping the 
oil 200 or 300 miles without additional heating. The 
action of heat upon East Texas crudes is entirely dis- 
similar, and no standardized method of handling has as 
yet been developed for this oil. 

Control and treatment of water supplies is of great 
importance in the operation of pipe-lines. The major 
requirement is usually for cooling water for engines and 
compressors. There have been cases in which the im- 
possibility of obtaining satisfactory water at a station 
site has made it necessary to pump cooling water to a 
station through the pipe-line. Standard methods of 
analyses and treatment are used for these supplies. 

Lubrication of station equipment is, of course, an 
important problem of pipe-line operation. Pipe-line 
engineers devote a great deal of study to the selection 
of proper lubricating oils and to the reclamation of used 
oil. Reclamation of lubricating oils for diesel engines 
has proven satisfactory and economical, and installations 
for this purpose form a part of every modern diesel 
engine installation. 

There are few chemical problems connected with the 
pipe-line transportation of natural gas, aside from the 
important studies of soil cerrosion. Corrosion is even 
more serious on natural gas lines than on oil lines, due 
to the fact that leaks are not so readily located and the 
lines not so simply repaired. Extraction of natural 
gasoline from the gas before it enters the pipe-lines is 
a necessary part of gas-production operation. Methods 
for this extraction are well developed and present a few 
unusual features. A great deal of study has been devoted 
to the development of means for re- 
moving hydrogen sulphide from 
natural gas, in order to make avail- 
able the use of certain gas supplies 
which cannot be distributed without 
such treatment. The current low 
expense and ready availability of 
sweet gases, however, limit the price 
which can be paid for removal of 
hydrogen sulphide, and it is prob- 
able that wide-spread development 
along this line must await the deple- 
tion of present gas fields that are 
enormous. 
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LOUISIANA 
BECOMES 
INDUSTRIAL 


By HAROLD A. LEVEY 


Consulting Chemical Engineer 
New Orleans, La. 


N EXAMINATION of a map of our nation, more 
particularly a topographical or relief map, will 
immediately bring to one’s mind the natural 

strategic position played by the lower terminus of the 
Mississippi Valley. The waterways are paralleled and 
intersected by rail transportation resulting in a final 
arrival at New Orleans, where movement to and from 
all points of the globe takes place. While New Orleans 
was essentially a commercial point, it has now become 
to a significant extent industrial. The state of Louisiana 
possesses many industries utilizing the tremendous nat- 
ural resources of chemical raw materials which it yields. 
Many of the manufactured products are developments of 
this century, while a few date within this last decade. 

Probably the oldest large crop which Louisiana has 
yielded is cotton, but this material has not been used 
as a raw material for chemical manufacture in the state. 
Plans are being made, however, for the conversion of 
other sources of cellulose as a raw chemical material. 
The development pertains more particularly to the con- 
version of bagasse from sugar cane into alpha cellulose. 
This material is altogether too valuable for use as a fuel, 
and its conversion into wall board for structural pur- 
poses as well as heat and sound insulation has already 
found extensive use. Cellulose from wood fiber, which 
has been exploded as a preliminary treatment in con- 
verting it into pulp, also results in a wall board of 
superior properties. 

The developments taking place in the pulp and paper 
industry in connection with the utilization of pine as 
a source of pulp have been extended considerably since 
the adoption of the kraft process. The developments 
of the processes under Dr. Charles Herty, which supply 
a bleached pine pulp of satisfactory color and quality, 
will undoubtedly result in a further migration of a 
portion of the paper industry to this section. 

The low transportation costs of water routing has 
resulted in a contract for 4,000,000 Ib. of wood pulp 
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monthly, which is being sent from Seattle, Wash., to 
New Orleans, and then transported via the Mississippi 
Valley Co. barges to the plant of the Champion Paper 
Co., at Hamilton, Ohio. 

Louisiana has been the cradle of the development ot 
the scientific side of cane-sugar manufacture. Nearly 
100 years ago Rillieux invented the triple-effect and 
expounded the principle of multiple-effect evaporation 
within 25 miles of New Orleans. The first diffusion 
process for cane sugar was developed by the U. 5. 
Government at Magnolia Plantation below the city about 
1885. During this same work the filter-press was first 
used in the western hemisphere for raw sugar manufac- 
ture at Magnolia. Inboiling of molasses now uscd 
throughout the world in raw sugar processes was 4 
Louisiana development. The first green bagasse burner 
which did away with the costly and inefficient drying 0! 
bagasse before burning was worked out at Braithwaite 
Plantation by Cook in the early 90’s. The first nine- 
roller cane mill in the world was installed at Cora 
Plantation on the west bank of the river above New 
Orleans in 1898 and became so famous that for many 
years nine-roller mill trains were known as Cora mi'!s. 
And the Celotex project at New Orleans is the first s'ic- 
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one of New Orlean’s oldest industries 


cessful commercial use of bagasse on a very large scale. 

During the past ten years cane-sugar refining has 
become more important in this section than raw sugar 
manufacture. Of the 20 bone-black refineries operating 
in the United States four are in the New Orleans dis- 
trict: American at Chalmette, Henderson at New 
Orleans, Godchaux at Reserve, and Colonial at Gramercy. 
The only refinery using vegetable carbons in this country 
is the Sterling refinery at Franklin, La. 

The importance of the sugar industry in these parts, 
the proximity of this port to such gigantic sugar- 
producing sections as Cuba, Porto Rico, and the West 
Indies, and the bountiful supply of molasses which 
results, readily account for the importance of New 
Orleans as an alcohol-producing center. Nearly all of 
the largest alcohol producers in this country operate one 
or more plants in the community. As a result 40 per 
cent of the industrial alcohol made in the United States 
has been produced in New Orleans. While the industry 
has recently experienced set-backs as a result of the 
lower consumption of alcohol as an anti-freeze, as well 
as the serious inroads made upon it by both synthetic 
ethyl and methyl alcohols, the producers now feel more 
hopeful in view of the fact that the declining prices 
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on molasses, primarily in Cuba, as well as the movement 
toward its price stabilization, is tending to restore the 
alcohol industry of New Orleans. 

In the central portion of the Louisiana Gulf Coast 
there are several salt mines producing an unusually pure 
form of sodium chloride, which is mined dry at depths 
approximating 400 ft. The Bay Chemical Co., located 
on Weeks Island near New Iberia, La., has developed 
an important chemical industry using salt containing only 
calcium sulphate, in very small quantities, its sole impur- 
ity, as the principal raw material. This company 
pioneered the development of a direct process for the 
manufacture of salt cake without going through the sepa- 
rate intermediate step of manufacturing sulphuric acid. 
With the rapid growth of the sulphate process for the 
production of pine pulp, this former byproduct and drug 
on the market, salt cake, has now become a commodity 
of importance to the paper industries of the South. As 
this chemical company also markets sulphuric and hydro- 
chloric acids, it has more recently gone into the manu- 
facture of fertilizers as a means of consuming the acids. 
It is now producing phosphate fertilizers containing 
the partially soluble calcium salts. Calcium phosphate 
for human food supplements and for therapeutic uses 
is also being manufactured. 

The volume of crude petroleum yielded by Louisiana 
gives it the classification of the sixth state in the Union 
in the production of this material. The natural gas 
wells in the central part of the state yield a volume of 
gas which is now piped as far east as Atlanta, and almost 
an equivalent radius in other directions. Because of 
the tremendous quantity available there has developed in 
the proximity of these wells in the Monroe district 
a number of enterprises producing carbon black. Some 
of these concerns have developed basically new processes 
which are revolutionary in this art. This material is 
manufactured in a variety of forms for use as pigment 
for paints, inks, as well as fillers primarily for the rub- 
ber industry. There has been placed in operation in 
the last month the plant of the Howard Flint Ink Co. 
at New Orleans for the manufacture of printers’ ink 
from a carbon black base. 

Parallel to the growth of the tung-oil tree plantations 
in the northern part of Florida, there is a similar devel- 
opment along the Gulf Coast, and particularly in the 
eastern section of Louisiana. The largest single acreage 
is the plantation owned by the Great Southern Lumber 
Co., at Bogalusa, La., while a larger acreage is under 
growth at Picayune, Miss., under the direction of Lamont 
Rowlands, which project covers an area in excess of 
10,000 acres. It is interesting to consider in this con- 
nection that as rosin is essential to the proper treatment 
of tung oil, it is quite probable that there may develop 
in these parts the paint and varnish industry which 
uses these raw materials. 

New Orleans is located on the east bank of the Mis- 
sissippi River a little more than 100 miles from the 


mouth of the river. It is one of the largest ports in the. 


world and the second port in the United States. It has 
more than 10 miles of wharves on the New Orleans 
side and a somewhat smaller wharfage on the west bank; 
in addition there is an intercoastal canal, which con- 
nects the Mississippi River with Lake Ponchartrain on 
the north. The canal is 54 miles long and is maintained 
at a depth of 30 ft. and a width of 500 ft. This gives 
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an additional wharfage of more than 10 miles. By 
means of this canal, vessels may pass from the Missis- 
sippi River into the lake, thence through the Mississippi 
Sound to all points on the north shore of the Gulf of 
Mexico east of the river and save several hundred miles 
of travel. It is equipped with locks, as there is a dif- 
ference of level of about 20 ft. in the spring of the 
year, at which time the river is at high water. Many 
industries are located on the banks of this canal—and 
enjoy the low handling charges offered by the modern 
facilities and water travel which results. 

Directly north of New Orleans there is located the 
village of Good Hope where the General American Tank 
Storage & Terminal Corp. has in operation modern 
and complete equipment and facilities for the storage 
and handling of all types of liquids which are trans- 
ported. There operations consist in the storage of a 
wide variety of mineral, vegetable, and animal oils, 
solvents, coal-tar products, and a large quantity of 
organic liquids. These materials are shipped here by 
rail for storage and subsequent distribution, or for 
transfer to boat for export or intercoastal shipment, 
while in other cases the reverse of this operation prevails. 
The material which is handled consists more specifically 
in tung oil shipped from the crushers and held for dis- 
tribution. 

Mineral spirits for use as a turpentine substitute is 
produced in the mid-continental oil fields and refineries 
and sent here in tank cars where it is shipped by boat 
to the Atlantic Seaboard. Coal-tar products consist- 
ing of benzol, toluol, cresylic acid, and related products 
are received for transfer to boat transportation for 
foreign ports. There are imported such products as 
sunflower seed oil from Russia for use in soap mak- 
ing and peanut oil from China 
which passes through this port en 
route up the Mississippi Valley 
where it as well as other vegetable 
oils are refined, converted into soap 
and other finished products, and then 
exported. When this procedure is 
adopted, a tariff drawback is issued 
against the duty paid on the original 
oil. This same provision applies on 
other commodities such as the con- 
tent of imported sugar which is made 
into condensed milk and similar prod- 
ucts and re-exported from this port. 
Molasses imported from Cuba, the 
alcohol of which enters into a variety 
of products such as pharmaceuticals 
is allowed a drawback when these fin- 
ished products are exported. 

A unique development of this port 
is what is known as the seatrain. 
This consists of a car ferry oper- 
ating between New Orleans and 
Havana. It has a capacity of 96 
loaded freight cars on four decks 
and is an interesting development 
because it permits for the first time 
the bringing of tank-car loads of 
raw sugar as well as molasses from 
Cuba to New Orleans. 


Forty per cent of alcohol made in 

the United States is produced in 

New Orleans, La. Plant of U. S. 
Industrial Alcohol Co. 


Many barge-line systems operate on the Mississipp: 
River to points north along the Ohio and Missouri 
Rivers to points east and west. Other barge lines ply 
on the intercoastal canal systems, which connect with 
several of the smaller rivers and their tributaries as far 
inland and northeast as Birmingham. Through the 


Chemicals Imported at New Orleans in 1930 


Crude bones, hoofs and horns...............+--- 42,692,000 Ib. 
Soy-bean oil cake and meal, and other cake and 
Palm and palm kernal oil....................... 29,710,000 Ib. 
Talc, soapstone and french chalk.................. 14,525,000 Ib. 
Potassium carbonate and hydroxide.............. 1,044,100 Ib. 
Iron oxide, ocher and sienna..................... 3,805,000 Ib. 
Sodium compounds except cyanide.............. 15,432,000 Ib. 


economies effected by such transportation, it is possible 
to move commodities of low value. Thus enabling the 
establishment of basic industries in this section, which 
can successfully compete with similar enterprises more 
favorably located from the standpoint of the consump- 
tion of the ultimate product. Through such conditions 
as these it became possible to move certain clays from 
Jackson, Ala., to the site of the Louisiana Portland 
Cement Co. on the industrial canal 
where this material is used in the 
preparation of standard cement, as 
well as the early strength variety. 
This mill is one of the chain of the 
. International Cement Co. 

It is interesting to note that there 
is imported at New Orleans a con- 
siderable quantity of bauxite ore for 
the East St. Louis plant of the Alu- 
minum Co. of America. The possi- 
bility has been suggested that export 
movement of bauxite ore from 
Arkansas deposits might be devel- 
oped. 

Some idea of the variety and 
volume of commodities, heavy chemi- 
cals and raw chemical materials im- 
ported at New Orleans may be ob- 
tained from the above table. 

The author wishes to extend his 
thanks for much of the data con- 
tained in this article, to Wilson S. 
Callender and George E. Schneider 
of the New Orleans Association of 
Commerce, G. P. Meade of the Col- 
onial Sugar Co., W. L. Howell of 
the U.S. Customs Service, and W. 0. 
Griffen of the U. S. Industrial Alco- 
hol Co., of New Orleans. 
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Charge for Department of Com- 
merce publications and services 
brings protest. General Chemical 


loses vanadium-catalyst 


patent 


suit. DuPont favors use of trade 
acceptances. American Cyanamid 
consolidates activities 


v 


Du Pont Sponsors Use of 
Trade Acceptances 


A circular issued by Lammot du Pont, 
president of E. I. du Pont de Nemours 
& Co., Inc., states that his company and 
its subsidiaries and affiliated companies 
will support the efforts of the banking 
and industrial committee of the New 
York Federal Reserve district by adopt- 
ing the practice of taking short-term 
acceptances from responsible customers 
in payment for goods sold to them, and 
of issuing trade acceptances promptly 
in payment for goods purchased. 

The circular says the DuPont com- 
panies have taken this stand because of 
the belief that it will assist legitimate 
business to obtain needed credit from 
the banks; it will increase bank de- 
posits; it will serve as a means of ex- 
panding the Federal Reserve banks’ out- 
standing credit, all of which should tend 
to stimulate business, stop further defla- 
tion and accelerate the return of normal 
conditions. 


Wool and Mohair Plant 
Planned for Texas 


Advices from News Braunfels, Texas, 
state that plans have been practically 
completed for putting into operation a 
wool and mohair mill in Texas which 
will be the first plant of that branch 
of the textile industry to be located in 
that state. James McDowell will act as 


manager of the enterprise. Mr. Mc- 
Dowell formerly was director of re- 
search at North Carolina State College 
and more recently has been associated 
with textile production in the South. 


American Cyanamid Will 
Consolidate Activities 


Announcement by the American 
Cyanamid Company states that, effective 
July 1, American Cyanamid & Chemical 
Corporation, a wholly owned subsidiary, 
will consolidate the activities formerly 
carried on by the following subsidiaries : 
American Cyanamid Sales Company, 
The Kalbfleisch Corporation, A. Klip- 
stein & Co., Inc., Kalbfleisch Bauxite 
Co., Inc., Fumigators Supply Company, 
Superior Chemical Co., Inc., and John 
C. Wiarda & Co., Inc. 

At the same time the activities of 
American Cyanamid Company in indus- 
trial and heavy chemicals will be merged 
with those of American Cyanamid & 
Chemical Corporation. American Cyan- 
amid Company will continue to handle 
fertilizer materials and mining chemicals 
as in the past. 

In addition to the above, the activities 
of the following companies will at the 
same time be placed under the control 
of American Cyanamid & Chemical 
Corporation: American Powder Com- 
pany, The Selden Company, Structural 
Gypsum Corporation, Owl Fumigating 
Corporation, and The Kalbfleisch Cor- 
poration of Surinam (Dutch Guiana). 
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Alpha Chi Sigma Holds 
Biennial Conclave 


Approximately 200 chemists and 
chemical engineers attended the twelfth 
biennial conclave of Alpha Chi Sigma, 
national professional chemical fraternity. 
The headquarters were on the campus 
of the University of Maryland, June 13 
to 17, with the George Washington 
University chapter and the Washington, 
D. C., professional chapter as co-hosts. 
Delegates were present representing all 
of the 49 collegiate and approximately 
15 professional chapters of the fraternity. 

The national officers elected were 
Marion E. Dice, General Petroleum 
Corporation, Los Angeles, national 
president ; H. E. Wiedemann, consulting 
chemical engineer, St. Louis, senior 
vice-president ; V. W. Meloche, Univer- 
sity of Wisconsin, junior vice-president ; 
W. S. Ritchie, University of Missouri, 
master of ceremonies; John R. Kuebler, 
Indianapolis, secretary-treasurer. Pro- 
fessor Charles A. Mann, head of the 
Department of Chemical Engineering 
at the University of Minnesota, the re- 
tiring president, was presented a dia- 
mond-bordered fraternity badge in 
recognition of his outstanding services 


to the organization during the past two 
years. 


Titanium Oxide Process 
Developed in Russia 


Reports from abroad credit the Gov- 
ernment Institute for Applied Chemistry 
in Leningrad with the development of a 
new process for the production of 
titanium white from the mineral sphene, 
a transparent green-tinted variety of 
titanite. This mineral is said to be 
plentiful in the northern tundras of 
Russia. The new process decomposes 
the mineral with sulphuric acid and the 
resultant titanium-sulphate solution is 
hydrolyzed for the production of the 
oxide. The yield of the pigment is 
given as one ton of titanium dioxide 
from three tons of the mineral with two 
and one-half tons of sulphuric acid re- 
quired in the operation. The use of 
white lead in Russia has been prohibited 
because it had to be imported. 


World Potash Output 
Declined Last Year 


The world potash production during 
1931 is estimated at 1,457,000 metric 
tons K,O, as compared with 2,018,300 
tons in 1930 and 2,118,000 in 1929, 
according to Generaldirektor Zirkler of 
the Kaliwerke Aschersleben, as reported 
by W. T. Daugherty, Trade Commis- 
sioner, Berlin. The 1931 estimate in- 
cluded tonnage of K,O for the following 
countries: Germany, 964,000; Alsace, 
340,000; United States, 60,000: Poland, 
40,000; Spain, 30,000; Russia, 18,000; 
others, 5,000. 


407 


j 
4 
» 
— | 


General Chemical Vanadium Catalyst Patent 
Held Not Infringed by Selden 


N A DECISION filed on June 17, 

1932, his honor, Nelson McVicar, 
United States District Judge in the 
Western District of Pennsylvania, found 
no infringement in the case of the Gen- 
eral Chemical Co. versus The Selden 
Co. in which it was alleged that the de- 
fendant had infringed the so-called 
Slama and Wolf vanadium catalyst 
patent owned by General Chemical. In 
his opinion, given in connection with 
the decree, Judge McVicar came to the 
conclusion that the plaintiff's patent 
(U.S.P. 1,371,004) was valid with the 
exception of one of the claims which 
he found to be too broad, but that de- 
fendant’s manufacturing process was 
totally different from that disclosed in 
the prior patent and hence that infringe- 
ment did not exist. As a result, the 
case was dismissed at the costs of the 
plaintiff. 

This decision presumably brings to a 
close an interesting chapter in the re- 
cent history of vanadium catalysts. The 
use of vanadium in catalysts for the 
oxidation of sulphur dioxide to sulphur 
trioxide in the manufacture of sulphuric 
acid has been known since the latter 
part of the last century and a substance 
of the general class of vanadium 
catalysts was described by deHaen in 
U.S.P. 687,834, Dec. 3, 1901. This 
catalyst, however, was not commercially 
successful in that it was capable of giv- 
ing a conversion of only 84 per cent. 
Shortly before the War two Gerinan 
chemists, Slama and Wolf, employed by 
the Badische Anilin u. Soda Fabrik, de- 
veloped methods of manufacturing a 
successful vanadium catalyst capable of 
giving a conversion to sulphur trioxide 
of 96-97 per cent. On Oct. 9, 1914, a 
United States patent, assigned to the 
General Chemical Co., was applied for 
and granted on March 8, 1921, although 
General Chemical did not work the pat- 
ent until 1929. In 1915 the Badische 
company began using the invention com- 
mercially in its own plants and by 1918, 
one-quarter of its total sulphuric acid 
production was made using this vana- 
dium catalyst. By 1928 it was using 
vanadium exclusively and obtaining a 
conversion of 96-97 per cent. 


Monsanto and Selden Catalysts 


Early in the 1920's, Alphonse O. 
Jaeger came to the United States bring- 
ing with him certain ideas on vanadium 
catalysts which he developed in the em- 
ploy of the Monsanto Chemical Works, 
at St. Louis. The Monsanto catalyst 
was also capable of giving a conversion 
of 96 per cent or better, and was put on 
the market in 1927. In this year Dr. 
Jaeger left the employ of Monsanto and 
became associated with The Selden Co., 
at Pittsburgh, where he developed fur- 
ther methods of manufacturing vana- 
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dium catalysts. Selden has been pro- 
ducing these catalysts commercially 
since the Fall of 1927. They were put 
on the market and, at present, plants 
costing about $6,500,000 have been built 
using the Selden catalyst and having 
a capacity of over 1,500 tons of 100-per 
cent sulphuric acid per day. During 
the period from Jan. 1, 1926, to Oct. 1, 
1931, a total of 765,000 tons per year 
capacity of vanadium catalyst was in- 
stalled in the United States. Of this 
General Chemical Co. installed 30,000 
tons, all of it since Jan. 1, 1929. In 
the three previous years, this company 
installed no vanadium, rather 
103,000 tons capacity of platinum 
catalyst. As was emphasized in the 
opinion, General Chemical Co. did not 
make the catalyst described in the patent 
until June, 1929. Notice of infringe- 
ment of the patent in suit was served 
on the defendant on June 13, 1929. 

It is impossible here to detail the 
processes employed either by the plain- 
tiff or by the defendant. In brief, the 
Slama and Wolf patent relates to a 
vanadium-containing substance employ- 
ing a carrier of much greater fineness of 
division than was heretofore used. Ac- 
cording to the patent, the particles of 
pumice or kieselguhr or other material 
used for the carrier should have a diam- 
eter not larger than 60 microns and pre- 
ferably under 20. The patent strongly 
emphasizes the necessity for fine divi- 
sion of the carrier and specifies the pos- 
sible addition of sodium or potassium 
compounds to protect the catalyst from 
deterioration. To remove the hygro- 
scopic properties of the catalyst, it is 
heated in the presence of air and in the 
absence of sulphur dioxide. The source 
of the vanadium may be vanadic oxide 
or ammonium or potassium vanadate. 
The catalyst is prepared by mixing the 
carrier, properly ground, with the vana- 
dium compound and heating to a speci- 
fied temperature. A sodium or potas- 
sium compound may be added with the 
vanadium. In the claims, the patent 
emphasizes in every case, with the ex- 
ception of Claim 7, that the vanadium 
compound (with or without the addition 
ef potassium) should be distributed on 
a carrier not exceeding 60 microns in 
diameter. Claim 7, which omitted the 
specification of carrier size, was de- 
clared invalid by Judge McVicar. 

The Selden process differs in every 
detail from that described by Slama and 
Wolf. Here a water solution of potas- 
sium silicate is sprinkled on kieselguhr 
and thoroughly mixed with it. The 
product is sprinkled with potassium 
aluminate solution and thoroughly mixed 
with it. A reaction takes place, forming 
a zeolite of jelly-like consistency con- 
taining kieselguhr, which is forced 
through a screen to form small lumps. 


These are covered with a thick, gela- 
tinous suspension consisting of a mix- 
ture of ammonium vanadate, potassium 
aluminate and potassium hydroxide. The 
lumps are compacted between rollers, 
forced through a screen and compacted 


into pellets. At present, these pellets 
are formed in a pill machine with a 
small amount of stearic acid added as a 
lubricant. The pellets are calcined by 
heating in a dilute mixture of air and 
sulphur dioxide after which they are 
cooled, packed in air-tight containers 
and delivered to the customer. 


Valid Claims Not Infringed 


In his summary of the differences be- 
tween the two processes, Judge McVicar 
pointed out that no vanadium compound 
is applied to the kieselguhr in the Sel- 
den method. Rather, it is applied to 
the zeolite lumps which are in the form 
of a moist gel. Furthermore, Selden 
does not heat its catalyst in the absence 
of sulphur dioxide, nor does it use an 
alkali metal compound to protect the 
catalyst from deterioration. Selden 
catalysts are claimed to have a conver- 
sion efficiency in the neighborhood of 
98 per cent and to retain high conver- 
sion at much higher overloads than the 
Slama and Wolf. Hence, it was the 
opinion of the Court that defendant had 
not infringed the valid claims of the 
patent in suit. On the other hand, de- 
fendant’s contention that the patent in 
suit was invalid for lack of invention 
and utility, and for having claims too 
broad, was disallowed. According to 
the Court, the patent did not lack inven- 
tion. Only the single claim previously 
mentioned was found to be too broad. 
New invention consisted in the specified 
carrier size and the addition of potash 
or sodium compounds for protection of 
the catalyst. Defendant infringed none 
of the valid claims and the bill was dis- 
missed at the costs of the plaintiff. 


Fertilizer Companies 
Plan Merger 


Plans have been perfected for arrang- 
ing a merger between Virginia-Carolina 
Chemical Corporation and Armour 
Fertilizer Works. The assets of these 
two companies now employed in the 
fertilizer business will be transferred to 
a corporation organized under the laws 
of the State of Delaware and to be 
known as Virginia-Carolina Fertilizer 
Corporation. 

Subsidiary companies not engaged in 
the fertilizer business and certain un- 
employed real estate and surplus cash 
assets are not included in the merger. 
Each of the companies will contribute to 
the new company $9,000,000 in cash, in- 
ventory, and receivables, together with 
its respective fertilizer plants, brands, 
good will and equipment. 

The effective date of the transfer of 
assets of the two present corporations 
to the new Virginia-Carolina Fertilizet 
Corporation is to be not later than 
Aug. 31, 1932. 
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UCH turmoil has been created by 

the provision of the government 
economy law requiring the Commerce 
Department to charge for its services 
and publications. Casual opinion may 
hold that if the department’s trade pro- 
motion activities are worth anything to 
business men they are worth paying for, 
but there is thought that putting a price 
on services rendered by the department 
betrays the purpose for which it was 
created. 

Because the Bureau of Foreign & Do- 
mestic Commerce particularly has built 
up over many years a record of per- 
formance that translated in terms of 
dollars and cents brought $57,000,000 
worth of business to American firms in 
the year ended June 30, 1931, it was 
difficult for the Bureau heads to object 
when the House Appropriations Com- 
mittee hit on the idea that the Bureau 
could properly charge a commission for 
its services. Inauguration of a fee sys- 
tem also would tend to disarm criticism 
that this bureau, among others, is add- 
ing to the cost of government by dissi- 
pating public funds in a multitude of 
so-called services from which few tax- 
payers receive any benefit. 

So the Bureau heads wisely perhaps 
said nothing, but they are now faced 
with a very perplexing problem in put- 
ting a price on the services rendered by 
their organization. This will be difficult 
to do without penalizing the small busi- 
ness man who, in increasing numbers, 
has responded in recent years to the 
Bureau’s invitation to call upon its ex- 
pert personnel and facilities for assist- 
ance. To all intents and purposes the 
Bureau will become a commercial en- 
terprise that in several branches of its 
work will have a monopoly and in others 
will be competitive with private re- 
search organizations. 


Opportunity for Trade Attorneys 


One of the questions that has arisen 
in connection with the anomalous posi- 
tion in which the Bureau has _ been 
placed is whether a report on a particu- 
lar phase of the foreign market for auto- 
mobiles, for example, becomes the ex- 
clusive property of the firm requesting 
the information and paying the fee. The 
answer may be that a competitor, as a 
taxpayer, can insist that this informa- 
tion should be made available to him. 
Perhaps the Bureau can wiggle out of 
this dilemma by announcing that such- 
and-such a report has been received and 
is available for inspection at Wash- 


ington. 

Then what happens? A tribe of 
“trade attorneys” even more numerous 
than patent attorneys will invade Bu- 
reau offices every hour of the day and 
build up a lucrative business by reason 
of the fact that the vast majority of the 
Bureau’s clientele is located hundreds 
of miles from Washington. Bureau 
officials are not a unit by any means in 
opposing the fee system. All receipts 
for its services revert to the U. S. 
Treasury, under the provision in the 
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economy law, but they visualize a time 
when this fund may be set aside for 
the use of the Bureau. 

As the Government Printing Office 
now receives the revenue from practi- 
cally all printed matter such as trade 
information bulletins, handbooks, etc., 
that are prepared by the Bureau, the 
expectation is that in order to run up 
sales on its own account, the Bureau will 
put up as much as possible of its ma- 
terial in mimeograph form. As a charge 
will be made, however, the volume of 
such material emanating from the bu- 
reau’s numerous commodity divisions 
doubtless will be smaller than at present. 


Sentiment Against Fee System 


Already sentiment for repeal of the 
fee system is growing as knowledge of 
what Congress has done is sifting down 
to business men throughout the country. 
Among the 24,000 exporters and 46,000 
manufacturers and merchants who have 
made daily use of the Bureau’s services, 
it is the little fellow who is raising the 
biggest holler against paying for some- 
thing that he has been getting for 
nothing. The fee system may serve, 
however, to entrench the Bureau of For- 
eign and Domestic Commerce more 
firmly in the good will of business men, 
even though the manifest objections to 
the system may force its abandonment 
in better days. 

A fee system for technical services 
has been in vogue for years at the 
Bureau of Standards and the Bureau of 
Mines. Authorized under previous 
statutes, these fees have, in general, been 
fixed by the time and materials re- 
quired in making the investigations and 
tests. As the new law requires that 
such fees shall cover the entire cost of 
services rendered, both bureaus now are 
revising their schedules to include over- 
head. 

Because of the protest against its ob- 
noxious odor, alcotate has been elimi- 
nated from completely denatured alcohol, 
Formula No. 5, and a new petroleum 
product known as calorite has been sub- 
stituted. Commissioner J. M. Doran 
states that this new denaturant, devel- 
oped by the Standard Oil Company of 
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California, will be more acceptable to 
the trade. Experience had demonstrated 
that alcotate would have to be discarded 
if ethyl alcohol is still to be used as an 
anti-freeze. Two new C. D. formulas, 
especially suitable for use as solvents, 
also have been announced during the 
month. Formula No, 5-A introduces 
Pontol, a complex mixture of secondary 
and tertiary iso alcohols with other com- 
pounds developed by the duPont Am- 
monia Company. Tecsol, a new wood 
distillation product developed by the 
Tennessee-Eastman Company is the 
basic denaturant in Formula No. 10. 
Both of the new formulas are described 
as non-toxic but are said to afford very 
effective denaturation. 


Application of New Taxes 


The full scope of the application of 
the new excise taxes has not yet been 
defined by the Bureau of Internal Rev- 
enue. In many instances, use will deter- 
mine whether a product is taxable. Zinc 
stearate, for example, is taxable as a 
toilet preparation but not as a chemical. 
Perfume essences are taxable unless 
used for masking odors in commercial 
products. Milk of magnesia is not tax- 
able unless labeled or advertised for use 
as a mouthwash. Borax is taxable only 
when labeled or advertised for use as 
a personal cleanser or dentifrice. 
Hydrogen peroxide is not taxable when 
sold for medicinal or antiseptic purposes 
but is taxable at 5 per cent when sold 
as a mouthwash and at 10 per cent as 
a bleach for hair or skin. Food flavor- 
ing essences, camphor ice, disinfectants 
and deodorants are not taxable. 

Various animal, vegetable and fish oils 
will be subjected to the tax of 4 cents 
a gallon on lubricating oils under the 
Bureau’s decision that the tax is ap- 
plicable to all products commonly or 
commercially known as a lubricating oil 
or commonly used for lubricating pur- 
poses. 

All sales of white mineral oil will be 
taxed if the Bureau finally decides that 
it is used chiefly for lubricating pur- 
poses. Imported white mineral oil also 
will be dutiable at one-half cent per 
gallon under the petroleum tariff, ac- 
cording to the Bureau of Customs that 
ruled only recently that, when suitable 
for medicinal use, it is dutiable at 25 
per cent under Paragraph 5 of the 1930 
tariff as a medicinal preparation not spe- 
cially provided for. All castor oil will 
be taxable as a lubricant unless the 
perplexed Internal Revenue authorities 
find that such oil when sold as a medic- 
inal presents sufficient distinction to per- 
mit sale tax-free. 

The gasoline tax will apply to all 
gasoline and benzene regardless of use 
as solvent or otherwise. The Manufac- 
turing Chemists Association has asked 
for a ruling exempting “industrial 
benzol.” The infant dry-ice industry 
may have to bear on part of its output 
the tax of 4 cents a pound levied on car- 
bonic acid gas used in the manufacture 
or preparation of soft drinks. 
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LONDON 


HE annual meeting of the Society 

of Chemical Industry will be held 
in the middle of July at Nottingham, 
and will be on a more modest scale than 
usual in harmony with the industrial 
and political situation. Professor Mor- 
gan is taking as his text for his presi- 
dential address, the subject of multi- 
plicity and overlapping of chemical or- 
ganizations, and it is understood that 
his experience and criticisms will find 
expression in an unusually interesting 
informative and instructive address. By 
a curious coincidence the subject is at 
present being ventilated in the chemical 
press by known and unknown reformers, 
the ranks of the former having been 
joined as usual by that genius, Pro- 
fessor Henry E. Armstrong. Ventila- 
tion of this subject is probably particu- 
larly opportune at the present time, as 
there are signs of still further seces- 
sions based upon new industries, such 
as those of molded products and food 
manufacture. 

A visit will be paid to the works of the 
Staveley Coal & Iron Company, one 
of the most enterprising and successful 
of the concerns based upon Midland 
coal and which has had the courage to 
enter the chemical industry on an ex- 
tensive scale, and with results compar- 
ing favorably with concerns of longer 
standing and experience. Boots Pure 
Drug Company’s works will also be 
visited and here there will be an exam- 
ple of extension and modernization, the 
tradition being ably carried on by Lord 
Trent, a vice-president of the society 
and son of the founder of the business. 

Dr. Robert Mond, a son of the late 
Ludwig Mond, has recently received the 
honor of Knighthood, which is well de- 
served in recognition of his pioneer 
scientific work and versatility. This 
year Sir Robert Mond is president of 
the Faraday Society, and among his 
hobbies is the study of Egyptology and 
archeology. 

The capital reorganization of the 
Chemical & Metallurgical Corporation 
has now been approved and the annual 
report indicates that with a revival of 
trade, this company in spite of its un- 
fortunate past history, will be one of the 
first to recover, and under its new man- 
agement may ultimately enter the profit- 
earning stage. After the failure of the 
metallurgical processes, the oleum and 
acid plants of this concern required new 
outlets in an overstocked market. It is 
now reported that the pure sulphuric 
acid produced in the oleum plant will to 
some extent be used in the manufacture 
of edible gelatine. With its hydro- 
chloric plant, the company is now sup- 
plying zinc chloride liquor of standard- 
ized strength. 

The Rio Tinto Company has had to 
face difficult times in Spain, and al- 
though to some extent dependent upon 
the price of copper, this is essentially 
a sulphur manufacturing and trading 
concern, which with the return of better 
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at London and Berlin 


times will also be especially favorably 
placed as a copper producer from its 
Rhokana development in Rhodesia. It 
is understood that the company’s new 
process for making elementary sulphur 
from pyritic ores is giving satisfactory 
results. 

The reorganization of the iron and 
steel industry under the shield of the 
new 33 per cent protective duty is now 
being seriously taken in hand, Charles 
Mitchell, chairman and managing di- 
rector of Dorman Long & Company, 
being in charge of the National Com- 
mittee, with Sir William Larke, Direc- 
tor of the National Federation of Iron 
& Steel Makers as its secretary. 

Chemical interests have been active 
in securing amendments to the new Pat- 
ents Bill, now before Parliament and a 
good deal has been done thereby to im- 
prove the value and to _ reduce 
contingent expenses in the development 
of British patents, and in particular the 
inventor of small means is to receive 
special consideration both as regards 
cost and the risk of infringement and 
groundless threats of legal proceedings. 


BERLIN 


wu political settlement of the 
world’s difficulties are being nego- 
tiated with increasing anxiety, the trend 
of German industry continues down- 
ward. The _ fuel situation is in a 
particularly complicated tangle. The 
hydrogenation process of the I. G. 
Farbenindustrie, despite its technical 
improvements and lower production 
costs, is still being stifled by the world’s 
petroleum industry. The latter’s de- 
pression, overproduction, and price com- 
petition can scarcely be favorable to the 
new process. Meanwhile in the first 
four months of 1932 petroleum imports 


into Germany dropped to a total of 
476,192 tons, worth 27.9 million RM.. 
from 629,941 tons, worth 70.06 million 
RM., in the previous year. The gaso- 
line monopoly has been endorsed by the 
new Von Papen régime so that, in the 
interest of potato farmers, the admix 
ture of alcohol will be increased about 
10 per cent, which would increase the 
price of a gallon of gasoline by two 
cents. This will burden automotive 
traffic with about 35,000,000 RM. an- 
nually, about equivalent to the loss on 
duties. Alcohol admixture will be obli- 
gatory for kerosene as well as gasoline, 
but in this case a grotesque situation 
arises: The tax on kerosene, costing 
four cents a gallon, is seventeen cents a 
gallon; it is a burden principally on 
small agricultural circles; and kerosene 
does not mix with alcohol without the 
addition of special agents. Meanwhile 
consumption dropped from 160,000 to 
130,000 tons in 1931. 

The bitter competition in the inter- 
national nitrogen market has cut the 
German export business in half. The 
Netherlands are now offering am- 
monium sulphate at $15 a ton. It is 
not possible to determine at what prices 
the I. G. is selling its products abroad, 
but that they are carrying losses is cer- 
tain. Domestically they sell at $40 a 
ton, which is 43 per cent under peace 
times. In countries with tariff protec- 
tion Germany’s price for one kilogram 
of nitrogen in the form of ammonium 
sulphate is 19 cents, in France 21 cents, 
in Czechoslovakia 22 cents, and in Po- 
land 20 cents. Under the circum- 
stances, it is quite an achievement that 
the German nitrogen industry has made 
considerable progress, in volume at 
least, in its European consuming mar- 
ket. In the Far East there is strong 
constriction, but in Denmark, as well as 
Holland and Spain, the sale of am- 
monium sulphate has progressed, al- 
though the price per ton in 1931 has 
averaged $45 and in 1932 only $23. 

The Vereinigte Aluminum Worke 
have a new “Eloxal” process by which 
aluminum receives a special oxide coat- 
ing by treatment with direct or alternat- 
ing current in a bath of oxalic and 
chromic acids. Its advantages are said 
to be flexibility of properties according 
to the intended use of the metal. The 
coating sticks tightly to the metal and 
has the same hardness as corundum. It 
is also a good insulator for electrical 
purposes. In appearance the coating 
resembles enamel and its flexibility is 
sufficient for most ordinary purposes. 
More flexible surfaces can be made by 
the use of a solution deficient in water. 
The toughness of the flexible coating is 
slighter than that of the hard one, but 
can be increastd by impregnation with 
Bakelite, which also decreases the tem- 
perature limits, however. Above all. 
the advantage of the new process is the 
possibility of covering aluminum and 
its alloys with surfaces harder than 
chromium without sacrificing flexibility. 
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H. C. ParMELEE, formerly editor of 
Chem. & Met. and now vice-president 
in charge of editorial affairs for the 
McGraw-Hill Publishing Company, has 
been appointed a three-year member of 
the National Research Council, on the 
division of engineering and industrial 
research. 


M. Herpert EISENHART, vice-presi- 
dent and general manager of the Bausch 
& Lomb Optical Company, Rochester, 
has been elected to the board of Massa- 
chusetts Institute of Technology. Mr. 
Eisenhart joined the Eastman Kodak 
Company as chemist in 1907, later be- 
came superintendent of the laboratories, 
and joined his present concern as 
production manager in 1917. 


WiLt1aAM A. Hamor, of the Mellon 
Institute of Industrial Research, was 
recipient of the degree of Doctor of 
Science, awarded by Grove City Col- 
lege, Grove City, Pa. 


J. C. DeVisiss, for 27 years with 
the Virginia-Carolina Chemical Corp. 
and its predecessor, has resigned to 
accept a position with the United States 
Potash Co., operating at Carlsbad, N. M. 
= DeVilbiss will be at the New York 
office. 


Wesster N. Jones, for five years 
general superintendent of the processing 
division of the B. F. Goodrich Co., 
Akron, Ohio, has been appointed 
director of the College of Engineering 
at the of Technology, 
Pittsburgh. Jones, a graduate of 
the University "of Missouri completed 
his graduate study at Harvard, and 
engaged in teaching for a number of 
years before serving as chemical expert 
on the War Trade Board. In 1919 he 
joined the Goodrich firm as research 
chemist, and in 1925 was placed in 
charge of the chemical production 
laboratories, where he also supervised 
the training of young technical men for 
the company. Two years later he was 
appointed technical superintendent of 
the processing division and was pro- 
moted to his most recent post in 1928. 


CuHaRLes for 

-everal years a member of the chemical 
division of the Patent Office, has joined 
the law firm of Hammond & Littell, to 
specialize in the prosecution of chemical 
patents. 


GEORGE K. BURGESS 


WEBSTER N. JONES 


F. C. NrepERHAUSER has been elected 
vice-president in charge of operations 
and H. N. Cappet, vice-president in 
charges of sales of the Tubize Chatillon 
Corp. 


OBITUARY 


GeorcGe K. Burcess, director of the 
U. S. Bureau of Standards since 1923, 
died suddenly on July 2 of cerebral 
hemorrhage after recovering from a 
stroke suffered last fall. Dr. Burgess, 
who was born at Newton, Mass., in 1874, 
graduated from Massachusetts Institute 
of Technology’ and the University of 
Paris. He taught for two years before 


_ joining the Bureau of Standards, where 
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he has been active for 25 years. He 
was the successor to its first director, 
S. W. Stratton, who died last fall. 


H. D. Roper, retired vice- 
president of the Grasselli Chemical 
Company, Cleveland, died at his home 
in that city on June 25, at the age of 70. 
He joined the Grasselli staff at Beaver 
Falls, Pa., in 1886 and had completed 44 
years of service when he retired in 1930. 


Louis J. Matos, chemical engineer 
long prominent in dye and color tech- 
nology, died at his home in East Orange, 
N. J., on July 9 at the age of 69. Dr. 
Matos was born in Philadelphia and 
received his education at the University 
of Pennsylvania before taking advanced 
study in Germany. After becoming chief 
chemist for a textile firm in Philadel- 
phia, he was engaged by the Cassella 
Color Co., and the National Aniline & 
Chemical Co., as chief chemist. 


GeorGE FrepeRICK Kunz, mineral- 
ogical authority and vice-president of 
Tiffany & Co., New York, died on 
June 29 in his native city, New York, 
at the age of 75. He was connected 
with his firm since his 23d year and 
with frequently called into consultation 
on precious minerals throughout his 
career. As a gem expert he was looked 
on as an international authority. 


C. L. Riker, president of the former 
chemical firm of J. L. & D. S. Riker 
from 1914 to his retirement in 1922, 
died at his home in Rumson, N, J., on 
June 22 at the age of 59. A native of 
New York, he attended Columbia Uni- 
versity before joining the Riker firm 
in 1895, 


Epwin J. BarTLett, professor emeri- 
tus of chemistry and senior member of 
the faculty of Dartmouth College, died 
June 10 at his home in Hanover, N. H. 
He was 81 years old and a son of the 
late Samuel Colcord Bartlett, long presi- 
dent of Dartmouth College. He joined 
the Dartmouth faculty as associate pro- 
fessor of chemistry in 1878. 


CALENDAR 


AMERICAN INSTITUTE OF CHEM- 


ICAL ENGINEERS, annual meeting, 
Washington, D. C., Dec. 7-9. 
AMERICAN CHEMICAL SOCIETY, 


84th meeting, Denver, Colo., Aug. 
2-26. 


ELECTROCHEMICAL Socrety, fall 
meeting, Cleveland, Sept. 22-24. 


NATIONAL METAL EXPposiITION AND 
Concress, Buffalo, N. Y., Oct. 3-8. 


TECHNICAL ASSOCIATION OF THE 
Putp anp Paper Inpustry, fall 
meeting, Holyoke, Mass., Sept. 14-16. 
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CHEMICAL 
ECONOMICS 


Production of chemicals in June was 
slightly higher than in the preceding 
month despite the fact that some plants 


were closed for a part of the period. 


RODUCTIVE activities in different 
branches of the chemical industry 
made some progress in June as com- 
pared with those for the preceding 
month. In a few cases outputs were 
stimulated by an increase in demand for 
deliveries before the new excise taxes 
became operative. A spotted condition 
existed, however, in important consum- 
ing industries so that increased demand 
for raw materials in some directions was 
largely offset by curtailed activities in 
other consuming branches. The index 
number for chemical production in June, 
based on electrical power consumption 
was 115.7 compared with 114.8 for May. 
The outlook for the third quarter of 


this year as summarized by the Atlantic 
States Shippers Advisory Board indi- 
cates a decline of 16.3 per cent in the 
movement of commodities, the com- 
parison being with the third quarter of 
1931. The estimate on chemicals and 
explosives is for an increased movement 
of 8.8 per cent. Decreased shipments 
were estimated as follows: paints, oils, 
and varnishes 20 per cent, paper and 
pulp 6 per cent, petroleum products 2 
per cent, glass containers 12 per cent, 
fertilizer and fertilizer materials 35 per 
cent. The report on chemicals stated 
that the increase was confined to indus- 
trial chemicals. 

Statistics covering operations in some 


of the chemical-producing and chemical- 
consuming industries are set forth in 
the following, the latest figures being for 
May with comparisons for the preceding 
month : 


Production April May 
Arsenic, crude, ton.............. 1,096 1,491 
Arsenic, refined, ton............. 1,068 1,059 
Byproduct coke, 1,000 tons....... 1,883 1,743 
Cottonseed oil, crude, 1,000 Ib.... 116,793 67,670 
Cottonseed oil, ref. 1,000 Ib....... 112,900 9,717 
Explosives, 1,000 Ib.............. 16,804 17,097 
Glass containers, 1,000 gr........ 2,027 2,027 
Plate glass, 1,000 sq.ft........... 5,025 3,016 
Rosin wood, bbl................ = 26,443 30,597 
Turpentine wood, bbl............ 4,415 5,151 
Rosin gum, receipts, bbl.......... 64,070 $1,527 
Turpentine gum, receipts, bbl..... 17,018 27,410 
Alcohol withdrawn for denatura- 

tion, 1,000 per gal............. 6,700 8,244 
Methanol, crude, gal............. 290,142 245,935 
Methanol, syn., gal.............. 501,759 742,826 

Consumption 
Cotton, 1,000 bales.............. 367 332 
35,779 32,923 
Fertilizer in South, 1,000 tons.. 868 156 
23,877 26,861 


Foreign trade in chemicals has failed 
to improve and both outward and in- 
ward shipments hold considerably be- 
low the levels reached last year. Alco- 
hols and solvents show up favorably in 
the export trade. Exports of sodium 
compounds for January-May_ were 
183,180,478 lb. compared with 219,024,- 
424 lb. for last year. Bichromate, 
borate, and phosphate are the only 
sodium compounds which surpass the 
figures for last year. 

Copper sulphate and magnesium 
compounds show up favorably in im- 
port trade. The most important feature 
to import trade is found in the sharp 
drop in receipts of nitrate of soda and 
the increase in arrivals of sulphate of 
ammonia. In May only 37 tons of nitrate 
reached this country and the January- 
May totals were 44,307 tons for 1932 
and 336,254 tons for 1931. January-May 
imports of sulphate of ammonia were 
134,769 tons for 1932 and 33,322 tons 
for 1931. 


Factory Consumption of Primary Animal and Vegetable Fats and Oils in 1931. 


Total 

Cottonseed oil..... 1,140,799 
Peanut oil. . 13,543 
Coconut oil... 592,684 
Corn oil. : 42,819 
Olive oil, edible............ 2,003 


Sulphur oil 39,676 
Palm-kerne! oil... . tite 54,059 
Rapeseed oil. . aaa ‘ 8,782 
Linseed oil 298,773 
China wood oil 82,314 
Vegetable tallow............ 3,256 
Castor oil. . bake 17,024 
Palm oil.. 235,585 
Sesame oil............... 44,778 
vegetable ‘oils... 21,094 
22,277 

Edibie ‘animal stearin.._. 33,144 
71,885 
Tallow, inedible.......... 566,328 
Neat's-foot oil............. 5,093 
Marine animal oils. . 2,606 
Fish oils. . 120,733 
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(Quantities in thousands of pounds) 
Comey 


an Other 
Vegetable Oleomar- Edible 
Shortenings garine Products Soap 

1,208,142 190,467 190,835 1,390,231 
928,489 16,027 84,435 1,970 
5,9 4,598 1,434 244 
34,132 133,117 52,984 340,503 
6,616 2 20,307 4,104 
1,697 14 
22,579 28,035 
2,829 
34,536 2,430 914 172,228 

33,817 251 141 8,19 
18,549 36 266 233 
8,860 9,665 
27,220 4,883 312 53 
10,004 18,785 2,018 446 
431 1,494 


Paint Linoleum Miscel- 
and and Printing laneous 
Varnish Oilcloth Inks Products 
328,390 73,473 13,284 204,358 

7 2,119 

1 117 

2 749 

2,404 
6,256 2,612 33 2,051 
5,376 
231,608 47,886 11,782 6,009 
72,853 7,30 1,193 
1,805 110 21 12,259 
2,904 725 34 1,059 
437 
676 
8 66 
372 80,914 
2. Use 5,060 
12,107 14,837 45 17,090 


00 for 1923-25 


Index Numbers, 
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MARKETS 


Improved call for contract deliv- 
eries was reported for some of the 
more important chemicals but new 
business did not reach large pro- 


portions. 


Developments in the 


market for alcohol and plans for 
an international cartel for nitro- 
gen were the leading features. 


ITROGEN continues to hold the 

most prominent place in the mar- 
ket. In the first place plans for the 
formation of an international nitrogen 
cartel, including nitrate of soda, have 
been pushed during the last month. The 
results of negotiations have not been 
made public but the renewal of these at- 
tempts is proof of the interest which 
nitrogen producers of the world have 
in regulating production and sales and 
if the troublesome question of quotas 
can be settled the problem undoubtedly 
will be worked out to some definite plan 
of concerted world control, the United 
States alone excepted. 

Chilean nitrate while included in the 
international agreement is of interest 
because of the unsettled position of the 
industry. The continuance of Cosach 
has been questioned and if, as now seems 
probable, the existing set-up is to be 
maintained, the question of financing 
operations assumes importance as well 
as the method to be followed in market- 
ing the product. 

The National Cooperative Milk Pro- 
ducers Federation has carried to the 
courts its fight on the Tariff Commis- 
sion’s “star chamber” procedure in its 
administration of the flexible tariff. The 
milkmen first obtained a temporary re- 
straining order pending a hearing July 
11 in the Supreme Court of the District 
of Columbia for a temporary injunction 
restraining the commission from present- 
ing to President Hoover its forthcoming 
report of its investigation on the appli- 
cation of the Centro de la Industrial 
Lechera, Buenos Aires, for a reduction 
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in the duty of 5.5 cents per pound on 
casein, pending consideration by the 
court of the domestic producers’ charges 
that the commission has, in effect, de- 
nied them the right to be heard, by 
refusing to reveal cost data in its posses- 
sion or to put its investigators on the 
stand for examination. 


New Denaturing Formulas 


Three new formulas for completely 
denatured alcohol became effective July 
1. New Formula No. 5 is a change 
from old No. 5 which “has been im- 
proved by substituting for ‘alcotate,’ a 
new petroleum product known as ‘calo- 
rite.. The formula has been strength- 
ened, and will be more acceptable com- 
mercially by reason of modification of 
odor. The research staff of the Stand- 
ard Oil Company of California have 
been very helpful in the development of 
this denaturant.” 

New Formula 5-A uses “Pontol” as 
one of its constituents. This is a com- 
plex mixture of secondary and tertiary 
alcohols which are obtained with other 
compounds during the synthesis of 
methanol. As implied by its name, it is 
a product of the DuPont organization, 
the result of research in the ammonia 
division in connection with the opera- 
tions at Belle, West Virginia. 

‘The third new Formula No, 10 has 
as its major denaturant “Tecsol,” a com- 
pound resulting from the research of 
Tennessee-Eastman Company, Kings- 
port, Tennessee, essentially a product 
of crude wood methanol distillation 


which has the desired properties of being 
difficult to remove. It is non-poisonous 
and carries no methanol. 

The three official formulas are as 
follows : 

Formula No. 5: To every 100 parts 
by volume of ethyl alcohol of not less 
than 160 deg. proof add: 5 parts by vol- 
ume of denaturing grade isopropanol, 
0.75 parts by volume either aldehol 
grade A or denatol or a compound sim- 
ilar thereto, 1.25 parts by volume of the 
compound calorite or one similar 
thereto, 0.25 parts by volume of com- 
mercial alpha terpineol, denaturing 
grade. 

Formula No. 5-A: To every 100 
parts by volume of ethyl alcohol of not 
less than 160 deg. proof add: 2.5 parts by 
volume of denaturing grade isopropanol, 
3 parts by volume of the compound 
pontol or a compound similar thereto, 
0.5 parts by volume either aldehol 
grade A or denatol or a compound sim- 
ilar thereto, 0.5 parts by volume of the 
compound calorite or a compound sim- 
ilar thereto, 0.25 parts by volume of 
commercial alpha terpineol, denaturing 
grade. 

Formula No, 10: To every 100 parts 
by volume of ethyl alcohol of not less 
than 160 deg. proof add: 5 parts by vol- 
ume of the compound tecsol or a com- 
pound similar thereto, 2.5 parts by vol- 
ume of the compound pontol or a com- 
pound similar thereto, 2.5 parts by vol- 
ume of denaturing grade isopropanol, 
0.5 parts by volume of aviation gasoline. 


Canada Increases Production 


Reports have been coming to hand 
with considerable frequency in recent 
months regarding enlarged outputs of 
chemicals in the Dominion. In most 
cases this has meant that our export 
outlet in that direction was being con- 
tracted. The latest report says that 
Canada possesses considerable resources 
in zinc ores but only produces limited 
quantities of zinc pigments. Plans are 
under way for increasing the production 
of zinc oxide and with the completion 
of another refinery by the Superior Zinc 
Corporation of Canada in Toronto, this 
year, the output of the pigment is ex- 
pected to fulfill domestic requirements. 
The Dominion is an important consum- 
ing market for zinc oxide, importing on 
an average over 14,000,000 Ib. a year. 
United States is the main supplier of the 
pigment, sending more than half of the 
total imports. 

That French producers of naval stores 
have been successful in securing protec- 
tion is indicated by a report that an 
import quota will be established. This 
will regulate imports of turpentine and 
other resinous products into France in 
the same manner that restricts imports 
of numerous commodities into that coun- 
try. The quota will be equal to im- 
ports of these products in 1931 and be- 
came effective July 1. 

Crop estimate places yield of flaxseed 
at 18,200,000 bu. 
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PRICE TRENDS— cHEM. & MET’S WEIGHTED INDEXES 


RICE movements in the market for 

chemicals and related products con- 
tinue to feel the influence of restricted 
consuming demand. In other words the 
price tone is easy. Actual changes in 
quotations, however, were not numerous 
in the last month. Individual offerings, 
for individual reasons may affect the 
rise and fall of the weighted index num- 
ber but the great majority of chemicals 
are resisting further declines in price 
and the general average of values ap- 
pears to have been fully adjusted to ex- 
isting conditions. The accuracy of this 
statement may be questioned by virtue 
of the drop in the index number for the 
month but the recession resulted largely 
from the keener competition offered by 
imported sulphate of ammonia and by 


Chem. & Met. Weighted 
Index of Chemical Prices 
Base = 100 for 1927 


84.33 
85,27 
95.15 


Lower prices for sulphate of am- 
monia and gum spirits of turpentine 
existed throughout the mon and 
were largely responsible for the drop 
in the weighted index number. Basic 
chemicals in general held at un- 
changed levels with no new price 
influences introduced. 
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pressure in the market for turpentine. 
Sulphate of ammonia may continue to 
be a disturbing factor but turpentine 
made partial recoveries in the latter part 
of the period and the outlook for export 
trade is regarded as promising. 

It also may be pointed out that the 
position of nitrate of soda carries some 
uncertainty. Demand has been un- 
usually slow and, as far as the fertilizer 
trade is concerned, may continue to be 
slow. Stocks held in this country are 
fairly large and rumors have been current 
to the effect that Chilean plans contem- 
plated the sale of a large amount to 
this country at prices low enough to 
make the sale possible. On the other 
hand developments toward reorganiza- 
tion of the industry and toward forma- 
tion of an international nitrogen cartel 
may have a stabilizing, if not a strength- 
ening, effect on values. 

Any uncertainty surrounding fertili- 
zer chemicals, however, does not extend 
to the general market for chemicals and 
current levels are sensitive to changes 
in the degree of consuming demand as 
may be evidenced by the fact that pro- 
ducers of alcohol maintain prices for 
delivery over the remainder of the year 
under the belief that demand will be 
more active in that period and also by 
the recent rise in turpentine prices on 
the possibility of a more normal re- 
sumption of buying for export. 

The effect of the new excise taxes on 


Engineering 


prices is not clearly defined as official 
rulings are pending for many commodi- 
ties. Chemicals do not appear to be 
greatly affected but some of the related 
products will be subject to price ad- 
justments. 

Vegetable oils and animal fats took 
on a decidedly stronger tone in the last 
month. Reports of heavy infestation 
of boll weevil brought advances in the 
market for crude cottonseed oil and fur- 
ther strength was added by the sharp 
rise in prices for hogs following a ma- 
terial drop in arrivals at primary 
markets. Paint-making oils offered an 
exception to the general trend but cot- 
tonseed oil influences the market so 
strongly that higher average prices for 
the near future are probable. 


Chem. & Met. Weighted 
Index of Prices for 


Oils and Fats 
Base = 100 for 1927 
38.30 
68.05 


Linseed and menhaden oils were 
offered at lower levels in the last 
month but other oils and animal fats 
staged a price recovery. Crude cot- 
tonseed oil was stronger and light 
receipts of hogs strengthened all 
animal fats. 
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CURRENT 
PRICES 


HE following prices refer to round 


lots in 


the New York market. 


Where it is the trade custom to sell 
f.o.b. works, quotations are given on 
that basis and are so designated. Prices 
are corrected to July 13. 


Industrial Chemicals 


Acetone, druma, Ib 
Acid, acetic, 28°), bbl., ewt 
Glacial 99°, tanks 
drs ‘ 
1.8. P e’bys.. 
bbl., 
Formic, 
Gallic, tech., bbl., Ib... 
Hydrofluorie 30°% carb., Ib 
Latic, 44%, tech., licht, bbl., Ib 
22°), tech., light, bbl., Ib. 
Muriatic, 18° tanks. cewt 
Nitric, 36°, carboys, Ib 
Oleum, tanks, wks., ton... 
Oxalic, crystals, bbl., Ib... 
Phosphoric, tech., e’bys., Ib. . 
Sulphuric, 60°, tanks, ton. 
Sulphuric, 66°, tanks, ton... 
Tannic, tech., bbl., lb 
Tartaric, powd., bbl., lb. 
Tungstic, bbl., ib 
Alcohol, ethyl, 190 p’t., bbi., gal. 
Aleoh« Butyl, tanks, ib. 
Alcohol, Amyl 
From Pentane, tanks, lb. . 
Denatured, 188 proof. 
No. | special dr., gal...... 
No 5, 188 proof, dr., gal. see 
Alum, armmonia, lump, bbl., Ib. . 
Chrome, bbl., Ib....... 
Potash, lump, bbl., Ib... ..... 
Aluminum sulphate, com., bags, 
os 
Iron free, ewt... 
Aqua ammonia, 26°, 


drums Ib. 
tanks, lb. 
Ammonia, anhydrous, cyl., lb. . 
tanks, Ib.. 
Ammonium carbonate, powd. 
tech., casks, lb 
Sulphate, wks., cwt 
Amylacetate tech Ib., gal. 
Antimony Oxide, bbl., 
Arsenic, white, powd., 
Red, powd., 
Barium carbonate, ton.... 
Chioride, bbl., 
Blanc fixe, dry, bbl. Ib........ 
Bleaching powder, f.o.b., wks., 
druma, cwt 
Borax, grain, bags, ton........ 
Bromine, cs., 
Calcium acetate, bags.......... 
Carbide drums, Ib. . 
Chloride, fused, dr., wks., ‘ton. 
flake, dr., wks.. ton. 
Phosphate, bbi., ek 
Carbon bisulphide, drums, Ib. . . 
Tetrachloride drums, lb 


Current Price 


$0.10 —$0.11 
2 


65 2 
8.89...... 
9.14 - 9.39 
9.64 — 9.89 

.05 

31 

50 - 

06 - [07 

05}- 

00 — 1.10 

05 
18.50 -20.00 

11.00 -11.50 

23 - 135 
1.40 - 1.50 

38) 

03- .04 

04j- 05 

03 - 04 
1.25 - 1.40 
1.90 2.00 
.03 

90 - 
‘09 - 
56.50 -58.00 
63.00 -65.00 
07 

104 
1.75 — 2.00 
40.00 -45.00 
054-106) 
‘05 - (06 
08 08) 
05 - (06 

04 


.06 
1.23 - 1.35 


| 


Ty 


} 


| 


Last Month 


$0.10 
2.65 — 2.90 
8.89 - 

9.14 - 9.39 
9.64 — 9.89 
04} 05 
31-— .32 
.10 
06 .07 
.12 
.06 
1.00 — 1.10 
05 054 

18.50 -... 

.08}-— .09 
11.00 -—11.50 
15.50 -... 
.23- .35 
.24 
1.40 - 1.50 
. 182- 
344-...... 
354- 
.03 04 
04j— .05 
03 - 04 
1.25 1.40 
1.90 — 2.00 
.023—- .03 
.02} 
i5}- 15 
.05) 
-10j- 
1.00 
064 .08 
.04-— .04} 
.09- 
56.50 -58.00 
63.00 -65.00 
.07 .07) 
.04 
1.75 — 2.00 
40.00 -45.00 
2.50 -... 
.06) 
.05 - .06 
.08 .08) 
05- .06 
.07 
04 


.04- .06 
1.25 - 1.35 


| Last ‘Year 
$0.10 —$0.11 
2.60 — 2.85 
8.98 - 
9.23 — 9.48 
9.73 — 9.98 
.06}— .07 
50- .55 
.06- .07 
-05)- .06 
1.00 - 1.10 
05 *.054 
18.50 ~20.00 
.09 
11.00 -11.50 
304-33 
1.40 1.50 
2.33 - 
. 206 
.04 
03i- .04 
1.25 - 1.40 
1.90 — 2.00 
.023-— .03 
.02) .02} 
154 
-10j- .11 
.172 
08 .09 
.04- 
.09- .10 
156.50 —58.00 
163.00 -65.00 
07 .074 
.04 
2.00 - 2.10 
50.00 -57.00 
36- .38 
2.00 -..... 
.06 .07 
05 - .06 
20.00 -...... 
.08) 
.05- .06 
.064- .07 
.06 
1.35 — 1.45 


Current Price | Last Month Last Year 
Copperas, bys., f.o.b. wks., ton. | 13.00 —14.00 | 13.00 —14.00 |13.00 -14.00 
Copper carbonate, .07 - .16 .07 .16 .08)- .18 
tech., bbl., Ib...... 39 - .44 39 - -41- .4 
Sulphate, bbl., ewt.......... 2.75 - 2.90 | 2.75 - 2.90 | 3.70 - 4.00 
Cream of tartar, bbl., Ib........ .18 .19 .233- .24 
Diethylene glycol, dr., Ib. . .16 .16 
Epsom salt, dom., tech., bbl., ewt.| 1.70 - 2.00 | 1.70 - 2.00 | 1.70 - 2.00 
Imp., tech., bags, « - 1.25) 1.15 — 1.25 | 1.15 — 1.25 
Formaldehyde, 40%, bbi., Ib. .06- .07 .06- .07 | .06- .07 
Furfural, dr., contract, Ib... -10- .10 .17 
Fusel oil, crude, drums, gal.....| 1.10 — 1.20 1.10 - 1.20 1.10 — 1.20 
Refined, dr., gal. > 1.80 - 1.90 | 1.80 —- 1.90 | 1.80 — 1.99 
Glaubers salt, bags, cwt... .00 - 1.10 | 1.00 - 1.10 | 1.00 - 1.10 
Glycerine, ¢.p., drums, extra, ib . 103- 
Lead: 
White, basic carbonate, dry 
Lead acetate, white crys., bbl. .10 - 
Lead arsenate, powd., bbl., .09}- 14 .14 
Lime, chem., bulk, ton......... 8.50 - -| 8.50 - 8.50 - 
Litharge, pwd., csk, Ib........ . 06} 
Lithophone, bags, Ib........ 045-105 | "105 | 104, .05 
Magnesium carb., tech., bags, Ib.|  .05} 06 .05i- .06 .06 - .06) 
Methanol, 95%, tanks, gal...... .33 - 
97%, tanks, gal........... 34 - - 
Nickel salt, double, bbl., Ib... .. . 10}- . 10}- 
Orange mineral, csk., Ib........ .09} 
Phosphorus, red, cases, Ib....... 42- .44 .42- .44 -42- .44 
Potassium bic hromate, “casks, .08 - .08) 08 .08} .09 
Carbonate, 80-85% esk.,Ib} .05 05-— .05} .05) .06 
Chlorate, powd., 08 . 08} 08 08} 08 08} 
Hydroxide (c’stic potash) dr., Ib 06}- 063) .06; 06} 06; 
Muriate, 80°% bes., ton.... 15 37.15 
Nitrate, bbl., Ib. .... | 06 | .053- .06 
Permanganate, drums, lb. lo- . 164] 164) 16 16} 
Prussiate, yellow, casks, Ib. 18j-— 18} .19 | . 18) .19 
Sal ammoniac, white, casks, | Ib. .05 | .05 | .044- .05 
Salsoda, bbl., cwt. .90 - .95 .90- .95 .90 
Salt cake, bulk, ton......... 13.00 -15.00 | 13.00 -15.00 115.00 -18.00 
Soda ash, licht, 58% » bags, con-| 
tract, ewt.. 1.15 1.15 - 
Dense, bags, cwt....... 1.17}- | 1.974 
Soda, caustic, 76%, solid, drums. 
contract, ewt. 50 2.79 2.50 2.75 | 2.50 2.75 
Acetate, works, bbl., lb 05 - .06 .05 .06 .05 — .05} 
Picarbonate, bbl., cwt 1.85 — 2.00 | 1.85 — 2.00 1.85 — 2.00 
Bichromate, casks, Ib 05 06 .05 06 07 07) 
Bisulphate, bulk, ton 14.00 —16.00 | 14.00 —16.00 | 14.00 —16.00 
Bisulphite, bbl., Ib. . | .04| .03%- .04| 04 
Chlorate, kegs, Ib. . . | ,05} 074; .05} .07) 05} 07} 
Chloride, tech., ton. . . 12.00 —14.75 | 12.00 -—14.75 |12.00 -14.00 
Cyanide, cases, dom., |b 154 154 16 . 164 
Fluoride, bbl., Ib....... [08 | ‘o7i- 08 
Hyposulphite, bbl., Ib... .... 2.40 — 2.50 | 2.40 — 2.50 | 2.40 2.50 
Nitrate, bags, cwt....... 1.77 1.77 2.05 
Nitrite, casks, Ib........... .08 .08 .07}- 08 
Phosphate, dibasic, bbl., Ib...| 2.55 - 2.75 | 2.55 - 2.75 |.0265 03 
Silicate (30°, drums), cwt. | 70 . 60 .70 . 60 .70 
Sulphide, fused, 60-62%, dr., 03} .02} .03 .023-— .03 
Sulphite, cyrs., bbi., ib 03 - 03} . 03 . 03} .03 — .03} 
Sulphur, crude at mine, bulk, ae 18.00 -.. 18.00 -... 18.00 - 
Chloride, dr., Ib.......... | .033- .04 ‘Sal .04 .05 06 
Dioxide, eyl., .07 06 .07 06} 07 
Flour, bag. cwt......... cove] = 3.00) 55 3.00 | 1.55 3.00 
Tin bichloride, bbl., Ib... . . ‘ nom.-...... nom.- 
Oxide, bbl., Ib....... . 254 .29 - 
Crystals, bbl., Ib........... 22 - . 224 . 254 
Zine chloride, gran., bbl., lb .06} 06} 06} 
Carbonate, bbl., Ib......... . 10}- .11 | 10} 
- .42 - .42 .42 
Dust, bbl., ib | 06 .04)- .05 .05} .06 
Zinc oxide, lead free, ‘bag, Ib. | .06;-.. 
_ Sulphate. “00 - 3.25) 3.00 - 3.25 | 3.00 3.25 
Oils and Fats 
Current Price Last Month | Last Year 


Castor oil, No. 3, bbl., Ib........ 
Chinawood oil, bbl., ib 
Coconut oil, Ceylon, tanks, N. Y 


Cm. oil crude, tanks, 
oil, crude (f o.b. mill) ,| 

Linseed oil, raw car lots, bbl., 
Palm, Lagos, casks, Ib 

Palm Kernel, bbl, Ib......... 
Peanut oil, crude, tanke (mill), Ib | 
oil, refined, bbl., gal. 

»ya bean, tank (f.o.b. Coast), Ib. 

»hur (olive foots), bbl., 
. Newfoundland, bbl, 


gal. 


Menhaden, light pressed, bbl., gal 

Crude, tanks (f.o.b. factory) ,gal 
Grease, yellow, loose, Ib 
Oleo stearine, Ib. 
Red oil, distilled, d.p. bbi., Ib... . 
Tallow, extra, loose, Ib 


$0..091-$0. 104) $0. 094- $0.10 $0. 10)-$0. 1! 
.05}- 


~04§- 


wes 


Al 
Alp 
Ani 
; Ani 
Ben 
Ber 
Ber 
Ber 
Ber 
Bet 
Cre 
Cre 
Die 
Dir 
Du 
| 
Diy 
Na 
Nit 
Pai 
Pa 
Ph 
Pic 
Py 
R- 
Re 
Sal 
So 
Te 
To 
Bg 
ty |) Cs 
D: 
| 
| 
€ 
.034- | .03j-..... 
: ..| nom. 
.034- .| nom. 
. .02j-.... .07 
.21 - .21- .22 40- .44 
: .32 .32 .34- .36 
nom - .20 -... 
} .02 - “Oat 
‘ Chlorine, liquid, tanks, wks., Ib .044- .074- 
elie, conn, .02}- .O1}- .03} 
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Coal-Tar Products 


Current Price E Last Month Last Year 


Al ha-na naphipel. crude, bbi., $0. 60 -$0.65 60 -$0.65 |$0.60 -—$0.62 

.80- .85 80 - .85 -80- .85 
bbl., Ib 32- 34 
Aniline oil, .15 .15 .16 


Aniline salts, 
Benzaldehyde, 


Ib... $1.10 -$1.25 |$1.10 -$1.25 |$1. 10 -$1.25 


Benzidine base, bbl., Ib......... .65- .67 - .67 .65- .67 
Benzoic acid, U.S. kegs, .52 48 - .52 -57- .60 
Benzyl chloride, tech., dr., .30- .35 | .35 
Benzol, 90%, tanks, works, .20- -20- .20- 
Beta- tech., drums, Ib. .22- .24 .22- .24 ae 

Cresylic ac 97% dr. wks., gal. .49- .52 -49- .54- .58 
Diethylaniline, 55 - 58 .58 55 .58 
Dinitrophenol, bbi., 29 - 30 .29 - 30 29- .30 
Dinitrotoluen, 16 - 17 .16 - 17 16 - 17 


Dip oil 25% 


Dipheny lamine, ‘bbl., 


.65 - .70 .65 .70 .65 .70 
Naphthalene, flake, bbl., Ib... . . .033- .043) .03}- .04} 
Nitrobenzene, .08}-— .09 .08}- .09 .08)- .10 
Para-nitraniline, bbl., Ib........ - 55 .55 
Para-nitrotoluine, bbl., Ib... ... . -26 - .28 -26- .28 .29- 
Phenol, U.S.P., drums, Ib....... 15 15 
Picric acid, bbl., Ib............. 30- .40 - .40 .40 
 * 1.50 1.75 | 1.50 1.80 | 1.50 1.80 
.40- .44 .40- .44| .40- .44 
Resorcinal, tech., kegs, Ib....... .65 - .70 .65 - 70 | 1.15 -— 1.25 
Salicylic acid, tech., bbl., lb..... 33 - .35 - 35 33 - .35 
naphtha, w.w. , tanks, gal. 25 .30 
.86 - .88 .86 .88 | 86 .88 
Miscellaneous 
Current Price Last Month Last Year 


Barytes, grd., white, bbl., 
Casein, tech., b 


China clay, dom., 'f.o.b. mine, ton 8.00 -20. 00 8. 00 00 | 8.00 -20. 00 


Dry colors: | 
Carbon gas, black (wks.), Ib. .02}- .20 .02}- .20 .03 - .20 
Ultramine blue, bbl., 06- .32} .06- .32 .06- .32 
Chrome green, bbl., 27 - .28 27 28 .27 - 30 
Carmine red, tins, lb......... 5.25 — 5.40 | 5.25 - 5 5.00 — 5.40 


Para toner, lb 
Vermilion, English, bbl., Ib 
Chrome yellow, 
Feldspar, No. | (f.0.b. N.C.), ton 
Graphite, Ceylon, lump, bbl., lb. .07 - o .07 


bbl. ib.| .16 


- 
= 


o 
So 
o 
w 
o 
vw 


Current Price | Last Month Last Year 

Soapstone (f.o.b. Vt.), bags, ton 00-$12.00;$10.00- 00)$10. 00-$12. 00 
Talc, 200 mesh (f.o.b. Vt.), ton...| 8.00 8.50) 8.00 - 8.50 9.50-..... 

300 mesh (f.0.b. Ga.), ton..... 7.50 -10.00) 7.50 -10.00; 7.50 ait: 00 

225 mesh (f.0.b. N. ¥.), ton...| 13.75 -.. =. 3.75 - 
Wax, Bayberry, bbl.,Ib.......... .20 — .22 
Beeswax, ref., light, .27 25 .27 .27 - 

Carnuba, No. |, bags, lb......... .21 - .23 21 - .23 
Paraffine, crude 


Ferro-Alloys 


ton. . . | $22. 00-$25. 00 $22 .00-$25. $23.00-$25.0 00 


Current Price | Last Month | Last Yea 


Ferrotitanium, 15-18% ton... 00-. . ... 
Ferromanganese, 78-82%, ton. 68.00-... .| 72.00-75.00| 80. 006-85. 00 
Ferrochrome, 65-70%. . 10-. ese 
Spieseleisen, 19- 23%, tom.........1 2.08... 
Ferrosilicon, 14-17%, ton......... 31.00 |} 39.00-... 
Ferrotungsten, 70-80%, 1.00- 1.10 1.00- 1.10) 1.00- 1.10 


Ferrovanadium, 30-40%, Ib....... 3.05- 3.40] 3.05- 3. 15~ 3.50 


Non-Ferrous Metals 


| Current Price 


Last Month Last Year 


Copper, electrolytic, Ib........... $0.05) $0.08 - 
Aluminum, 96-99%, Ib........... .| .233- 
Antimony, Chin. and Jap.,Ib.....| .05 .07 

Nickel, 99%, Ib 35 - 
Monel metal blocks, Ib........... . 28 - . 28 

Tin, 5-ton lots, Straits, Ib......... 21} oe .197 . 223 

Lead, New York, spot.Ib.........] .027 -. .03 - | .044- 

Zinc, New York, spot, Ib......... .0295 .0317-. | .04) 

Silver, commercial, oz............ .27} |} 
Bismuth, ton lots, Ib............. .85 
Magnesium, ingots, 99%, lb... ... - 
35.00 -.. 37.50 40.00 -...... 
;19.00 — 21.00,19.00 21.90/19.00 — 21.00 
Mercury, flask, 75Ib............. 56.00 —58.00 |e2-00 185.00 — 90.00 
Tungsten powder, Ib............. 1.45 -..... | }.65 -...... 


_ Ores and Semi- finished Products 


| Current Price | Last Month | Last Year 


Gum copal Congo, bags, Ib... . . . 06 - 8 06 08 .07 - .09 Bauxite, crushed, wks., ton....... $6. 50 - -$8. 25 $6. 50 - $8. 25 $6. 50 -$8. 25 
Manila, bags, Ib............ .17 16 17 = 17 Chrome ore, c.f , post, ton........| 17.00 —20.00 .00 —20.00 |19.50 -24.00 
Damar, Batavia, cases, Ib... . . -16— .164) .16 19 - 164 Coke, fdry., f.o b. ovens, ton......| 3.25 — 3.75 | 3.25 3.75 | 2.75 — 2.85 
Kauri No. | cases, Ib......... 45 - .48 48 .48- .53 Fluorspar, gravel, f.o.b. Il ., ton... 17.25 —20.00 |17.25 —20.00 |17.25 -—20.00 

Kieselguhr (f.o.b. N.Y.), ton... |50.00 -—55.00 |50.00 -—55.00 |50.00 -55.00 Manganese ore, 50% Mn., c.i.f. 

Magnesite, calc, ton........... 40.00 -...... 40.00 -...... 40.00 -...... Atlantic Ports, unit........... .2- .26 .25 - .27 

Pumice stone, lump, bbl., Ib 05 - .07 .05 - .08 .05 - .07 Molybdenite, 63% MoS: per Ib. 

Imported, casks, Ib.......... .03 .40 03 .40 .03 - .35 35- .40 
3.80 - | 4.95 - Monazite, 6% of ton.. 60.00 -...... 160.00 -...... 
Shellac, orange, fine, bags, Ib... . .20- .25 wae .38 .40 Rutile, 94-96% TiOs, lb... .10 - 10- 1- 

Bleached, bonedry, bags, lb. . . .16 .19 .30- Tungsten, seheelite, 60% ‘Wo; 

.10 10- 16 - 17 and over. unit........ 9.50 —10.50 —10.50 |11.50 —12.00 
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INDUSTRIAL NOTES 


MAGNETIC MANUFACTURING Co., Milwau- 
kee, Wis., has appointed J. E. Harlow, 
7 West 6th St., Cincinnati, its representa- 
tive in that territory. 

Ross Heater & Co., INc., Buffalo, 
N. Y., has appointed G. G. Van Tuyi rep- 
resentative at Rochester, N. Y., Arno Dietze 
representative at the Securities Building, 
Milwaukee, and Gustave Preston Company, 
representative at Boston. 

BLtaw-Knox Co., Pittsburgh, has ap- 
pointed A. J. Faraon to its sales staff as 
engineer for welded process equipment. 

LANDERS-SEGAL CoLor Co. has_ been 
formed at 78 Delevan St., Brooklyn, N. Y., 
by L. Landers and M. Segal, formerly with 
the Smith Chemical & Color Co. 

INDUSTRIAL CHEMICAL SALES Co., INC., 
New York, N. Y., announces that 
Wrench, sales manager and treasurer, has 
just left for Europe on a business visit of 
two months. 

FosTeR WHEELER CorP., New York, has 
entered an arrangement with Consolidated 
Steel Corp., Ltd., Los Angeles, whereby 


> Metallurgical Engineering 


the latter will be its exclusive sales rep- 
resentative on the Coast and will also 
manufacture a major part of its equipment 
for that market. The former sales staff 
of Foster Wheeler are now connected with 
the main office of the representative com- 
pany, but the technical stuff is being con- 
tinued under its own name. 

HoLo-KroME Screw Corp. has moved its 
factory and main office from Hartford, 
Conn., to Bristol. 

Sarco Co., INc., 183 Madison Ave., New 
York, has just been appointed distributors 
for Greater New York by the Marsh Valve 
Co., Dunkirk, N. 

WILLIAMS PATENT CRUSHER & PULVER- 
1zZER Co., St. Louis, has made the follow- 
ing appointments: E. D. Cassel, 1836 Euclid 
Ave., Cleveland; H. D. McCullough, 304 
Coleman Bldg., Louisville, Ky.; and Starr 
Equipment Co., 1124 Park Bldg., Pitts- 
burgh. 

WORTHINGTON Pump & MACHINERY CoRP., 
Harrison, N. J., announces that its vice- 
president, H. C. Ramsey, has just sailed 
for a business trip to Europe. 
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Fars 
Pottery Plant—Mississippi Clay Co., Inc., J, 
W. Saunders, Pres., Charleston, Miss., acquired 
‘ 3000 acre site in this vicinity and plans to 
: establish a plant for the manufacture of 
i pottery, terra cotta and porcelain. 


Printers Inks, ete.—Ault & Wiborg Co. of 
Canada, 179 Bannatyne Ave., Winnipeg, Ma: 
plans the construction of a plant for the mannu- 
facturer of printers inks and rollers at Henry 
and Stanley Sts. 


Beet Sugar Refinery—<American Beet Sugar 
Co., Steel Bldg., Denver, Colo., plans the con- 
struction of a beet sugar refinery at Manitoba, 


*. Canada. Estimated cost exceeds $100,000. 
‘3 Refinery—Conrad Refining Co., Conrad, Mont., 
plans the construction of a refinery. Estimated 
cost exceeds $75,000. 

Refinery—Marathon Oil Co., Thompson Bldz., 
Tulsa, Okla., plans improvements to refinery in- 
s cluding new cracking stills at Ft. Worth, Tex. 

; Estimated cost $40,000. 

Refinery—Asphaltic Oils, Ltd., Winnipeg, 
he Man., plans the construction of a plant for 
i producing and refining petroleum, carbon oils, 
etc. Estimated cost $50,000. 

Where Plants Are Being Built in Process Industries ' 
. Refinery — Sheet Oil Company of British 
—This Month—— ——yYear to Date————. Columbia, Vancouver, B. C., is receiving bids 
Proposed Proposed for grading and preliminary work for proposed 
Work Contracts jork Contracts refinery. Estimated cost $100,000. C. E. 
and Bids Awarded and Bids Awarded Fresholz, c/o owner, in charge of construction. 
2 W. N. Thompson, c/o Shell Oil Co. of San 
c New England. = $55,000 - $1,125,000 $220,000 Francisco, San Francisco, Calif., is engineer. 
Middle Atilantic...... 640,000 $390,000 2,380,000 4,490,000 
SoutMern... 140,000 1,255,000 487,000 Refinery—Hi Way Refineries, Ltd., Regina, 
4; Middle West. ; 450,000 210,000 1,152,000 1,965,000 Sask.. plans to build an oil refinery. Estimated 
West of of Mississippi. 15,742,000 1,235,000 cost $25,000. 
ar W 5,000 eves 2.165, 000 490,000 Refinery Im 
y — Imperial Oil Co., Campbellton, 
Canada. . 535,000 9,120,000 5,570,000 N. B., plans to construct four tanks of 1,000,- 
Total........... $2,265,000 $600,000 $32,939,000 $14,457,000 
Rubber Factory—Plymouth Rubber Co., Inc., 
Revere St., Canton, Mass., is having preliminary 
plans prepared for the construction of a factory. 
Estimated cost $28,500. J. R. Worcester & 
ae! Co., 79 Milk St., Boston, are engineers. 

Searchlight Plant—Niagara Searchlight Co., 
Toa 800 Ferry St.. Niagara Falls, N. Y., plans to 
> build a branch plant, at ae Falls, Ont., 

Seap Plant—Lever Bros., Eastern Ave. and 
Don Roadway, Toronto, Ont., plan to install two 
100.000 gal. steel vegetable oil tanks in soap 
PRO Ww plant on Eastern Ave. Estimated cost $15,000. 
PO ories—G uilfor ollege, Guilfor 
SED ts ORK N. C., plans the construction of a group of Soap Factory—John T. LaForge Co., J. T. 
a) BIDS ASKED buildings including laboratories, administration LaForge, Pr., gr., Webster City, Iowa, plans 
~ oe building and library at Friendly Rd. A. Bussell, the construction of a soap factory. Estimated 
ity. MacDonald. pak Madison New York, N. Y., is cost $50,000 
ner. City Hi ttawa t., plans to purchase architect. j 4 j 
; lant. Estimated cost $10,000. — b i , ison Brown, President, 1009 est 8th St. 
: D matec Chemical Laboratories—Jose Muguerza, et al. Kansas City, Mo., will soon award contract for 
Brass Factory —Wakefleld Brass Co. 3. lane the Tebullding plant’ on Weet “Sth recently 
Schroeder, Manager, Vermillion, O., is receiv- jaboratories Herbert Alamo destroyed by fire. Hoit, Price & Barnes, 2500 
my ing bids for the construction of a factory. National Bank ‘Bldg. San Antonio, Tex., - is Telephone Bldg., Kansas City, Architects. 
Private plans. Estimated cost $40,000. architect 
» Cement Co., W. Board t Ch Freehold 
Moos, Bt Ave.. New York, N. , is Laboratory—Boar osen reeholders, 
re having preliminary plans prepared for altering Court House, Jersey City, N. J., is havig CONTRACTS AWARDED 
ad and constructing addition to potash plant to be ‘Sketches prepared for a 2 story laboratory at 
eed, as cement plant at Meadow Rd., Raritan, Hill, N. J. Frank J. 
N. J. M. Heintel, 261 5th Ave.. New York, °? Summit Ave., Jersey City, is engineer an = i. 

f al story, 50 x 120 ft. factory 
ind Laboratory—W. J. Stewart, Mayor, City Hall, oF fal ol 
_ Chemical Plant—Pacific Saline Chemical Co., Toronto, Ont., will receive bids until Aug 9 for , 

Edmonds, Wash., will build a chemical grinding water filtration plant at Victoria Park, to in- Estimated cost $40 000 ig , 
rs and treating plant to utilize deposits from dry clude screen and chemical building. coagulation “ 5 
> & beds of lakes in eastern part of state. Esti- basins, office and laboratory, etc. Bids for 330 West 
f mated cost $40,000. Address J. A. Kennedy, equipment will be opened on July 26. Esti- Michigan St., Indianapolis, Ind., awarded con- 

Edmonds. mated $3, C. tty tract for 3 story plant to William E. a, 

re . engineer. ore, asmit torrie 30 y 020 Eas ichi St., i is. imate 
Chemistry Building—Lawrence College, AP- St. Toronto, are engineers. = $30 higan St.. Indianapolis. Estima 

chemistry building. Equipment to cost $50,000 — State Oil _Refinery—Quake State Oil Refining Corp. 
a will be installed. Chester H. Walcott, 435 North ; “2boratory—“State| Department of Health. S- oi city, Pa., awarded contract for crude crack- 
Michigan Ave., Chicago, Ill., is architect. Esti- take bids for construction’ of laboratory on i? unit at Independent Plant, to Foster- 
mated total cost $100,000. Burlingham St. Estimated cost, $26,750. Wheeler Corp., 165 Broadway, New York, N. Y. 
xt Bistnfectente, ete., Factory—Century Chemi. Private plans. Estimated cost $100,000. 
ca roducts, Ltd.. Welland, Ont.,. plans the Refinery—wWhite Star Refinin Co., Wood 
f construction of a plant for manufacturing Match Factory—Palmer Match Co., Chamber River, Til’, awarded contract for “cracking unit, 
a germicides and disinfectants. Estimated cost Of Commerce Bldg., Pittsburgh, Pa. plans to to J. P. Devine Co., Mt. Vernon, Ill. Estimated 
“oa $25,000. expand plant at Corey Ave., Akron, O. and e¢ost about $40,000. 
me install machinery for the manufacture of book 
ee be Fermentation Building—Standard Brands, Inc. matches. Hannah & Sterling, Publication Bldg.. Refinery—Pennzoil Co., Oil City, Pa., awarded 
2655 19th St.. Chicago, Ill., is receiving bids Pittsburgh, Pa., are architects. Estimated cost contract for refinery including gasoline eracking 
on revised plans for remodeling fermentation $300,000. unit to have capacity of 3,000 bbl. per day 
building at 2235 West 48th St. W. C. Bennett, McClintock, near Oil City, to Arthur G. McK 
326 West Madison St., Chicago, is engineer. Paint Factory—Sewall Paint & Varnish Co., 2422 Euclid Ave., Cleveland, 0. Estimated cost 
Estimated cost $40,000. 1009 West 8th St., Kansas City, Mo., plans to 250,000. 


Gas Plant—Grand Rapids Gas Light Co.., Rubber Plant—Union Socialist Soviet Repu!- 


Grand Rapids, Mich., plans alterations to plant $200,000 lies, c/o Amtorg Trading Corp. 261 5th Ave. 

and installation of new equipment, to include alia i New York, will build plant at ‘Yarosland, Rus- 

purifiers, etc. Estimated cost $30,000. Paint Factory — American Paint Co 428 a for manufacture of rubber products, to 

Gasoline Plant—Imperial Oil Co.. Vancouver, Josephine St.. New Orleans, La., plans to build include cord mill, rubber reclaiming plants. ¢ic. 

B. C., will soon receive bids for extension to 4 2 story, 40 x 100 ft. and 40 x 120 ft. L ee aren. O., is supervising 
plant at Ioco to be used to manufacture new Shaped addition to plant. Rathbone De Buys, Under technical aid contract. 


grade of gasoline. Estimated cost $150,000. Hibernia Bldg. New Orleans, is architect. Starch Plant—Piel Bros. Co., 1515 Dover S'.. 

; ; Indianapolis, Ind., awarded contract for addition 

Iodine Plant—Jones Chemical Co., Box 731, Paper Factory—Hammermill Paper Co., East to starch plant, also four 110 ft. high eran 

Long Beach, Calif.. awarded contract for iodine Lake Rd., Erie, Pa., plans to build a 1 story, storage bins, to J. S. Metcalf Co., 105 West 

7 plant on Santiago Ave., to J. D. Sherer & Son, 130 x 260 ft. factory. Estimated cost $100,- Adams St., Chicago, Ill. Estimated st 
a 1865 East Anaheim St.. Long Beach. 000. Maturity indefinite. $40,000. 
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